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Antigenic Polypeptides 

The invention relates to a method for the identification of antigenic polypeptides, 
typically opsonic antigens, expressed by pathogenic microbes; vaccines comprising 
5 said antigens; and therapeutic antibodies directed to said antigenic polypeptides. 

Microbial organisms cause a number of fatal or debilitating diseases which affect 
many millions of people around the world. Currently methods to control microbial 
organisms include the use of antimicrobial agents (antibiotics) and disinfectants. 
10 These have proved to be problematic since exposure to these agents places a 
significant selection pressure resulting in the creation of resistant microbes which can 
avoid the effects of the antimicrobial agent(s). For example, recently it has been 
discovered that microbial organisms have become resistant to triclosan, an agent 
added to many disinfectants used in households and industrial environments. 

15 

An arguably greater problem is the evolution of antibiotic resistant strains of a 
number of significant pathogenic microbes. 

For example, and not by way of limitation, it is estimated that there are up to 
20 50 million people world-wide infected with drug resistant tuberculosis (TB) (Figures 
from the World Health Organisation, 1998). In the past the use of antibiotics to treat 
TB relied on the administration of single drugs (eg ethionamide) which promoted a 
relatively high frequency of resistance. For this reason, combinations of drugs are 
now used to treat tuberculosis. However the fatality rate in cases caused by strains 
25 that are resistant to at least one drug used to treat tuberculosis still approaches 50% 
even when treatment is given. Mycobacterium tuberculosis, the causative agent of 
TB, is a slow growing bacteria and takes a long time to kill. Therefore, for a drug 
combination to be effective a person with TB must take the drug combination daily 
for at least six months. Accordingly, patients frequently have to take two or more 
30 pills daily and this requires a regimented dosage over a relatively long period of 
treatment. Many patients take the medications only intermittently and therefore do 
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not finish the full course of therapy u 
infection. Moreover, TB is strongly associaiv.^^ ^c^ |G 
establishment of TB is strongly correlated with imm^ 

5 Vaccination against TB has been available for many years. 

guerin (BCG) vaccination has been widely used throughout the wortu^^ 
because it is a safe and inexpensive means to vaccinate large numbers of P^\^ 
potentially could contract TB. BCG is derived from live, attenuated strain^ 
Mycobacterium bovis. However the impact of vaccination on the infectious forms of N 
10 TB is minimal and BCG has therefore contributed little to the overall control of the 
disease. 



A further example of a pathogenic organism which has developed resistance to 
antibiotics is Staphylococcus aureus. S.aureus is a bacterium whose normal habitat 

15 is the epithelial lining of the nose in about 20-40% of normal healthy people and is 
also commonly found on people's skin usually without causing harm. However, in 
certain circumstances, particularly when skin is damaged, this germ can cause 
infection. This is a particular problem in hospitals where patients may have surgical 
procedures and/or be taking immunosuppressive drugs. These patients are much 

20 more vulnerable to infection with S.aureus because of the treatment they have 
received. Resistant strains of S.aureus have arisen in recent years. Methicillin 
resistant strains are prevalent and many of these resistant strains are also resistant to 
several other antibiotics. Currently there is no effective vaccination procedure for S. 
aureus. In the US, S.aureus infections are the cause of 13% of the two million 

25 hospitalised infections each year. This represents 260,000 people with an infection 
of S.aureus, of which 60-80,000 die. 



S. aureus is therefore a major human pathogen capable of causing a wide range of 
life threatening diseases including septicaemia, endocarditis, arthritis and toxic 
30 shock. This ability is determined by the versatility of the organism and its arsenal of 
components involved in virulence. Pathogenicity is multifactorial and no one 
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component has shown to be responsible for a particular infection, see Projan, SJ. & 
Novick, R.P. (1997) in The Staphylococci in Human Disease (Crossley, K.B. & 
Archer, G.L., eds.) pp.55-81. 

5 At the onset of infection, and as it progresses, the needs and environment of the 
organism changes and this is mirrored by a corresponding alteration in the virulence 
determinants which S. aureus produces. At the beginning of infection it is important 
for the pathogen to adhere to host tissues and so a large repertoire of cell surface 
associated attachment proteins are made. These include collagen-, fibrinogen- and 
10 fibronectin-binding proteins. The pathogen also has the ability to evade host 
defences by the production of factors that reduce phagocytosis or interfere with the 
ability of the cells to be recognised by circulating antibodies. 

Often a focus of infection develops as an abscess and the number of organisms 
15 increases. £ aureus has the ability to monitor its own cell density by the production 
of a quorum sensing peptide. Accumulation of the peptide, associated with 
physiological changes brought about by the beginning of starvation of the cells, 
elicits a switch in virulence determinant production from adhesins to. components 
involved in invasion and tissue penetration. These include a wide range of 
20 hemolysins, proteases and other degradative enzymes. 

During the process of any infection the virulence determinants made by S. aureus are 
produced in response to environmental and physiological stimuli. These stimuli 
will be dependent on the niche within the body and will change as the infection 
25 progresses. Little is known of the conditions in vivo and it is likely that some 
components are produced solely in this environment. These are therefore potential 
vaccine components, which could not be discovered by previous techniques. 
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One of the most important developments in recent medical history is the 
development of vaccines which provide prophylactic protection from a wide variety 
of pathogenic organisms. Many vaccines are produced by inactivated or attenuated 
pathogens which are injected into an individual. The immunised individual responds 
5 by producing both a humoral (antibody) and cellular (cytolytic T cells, CTL's) 
response. For example, hepatitis vaccines are made by heat inactivating the virus 
and treating it with a cross linking agent such as formaldehyde. An example of an 
attenuated pathogen useful as a vaccine is represented by polio vaccines which are 
produced by attenuating a live pathogen. 

10 

However the use of attenuated organisms in vaccines for certain diseases is 
problematic due to the lack of knowledge regarding the pathology of the condition 
and the nature of the attenuation. For certain viral agents this is a particular problem 
since viruses, in particular retroviruses, have an error prone replication cycle which 

15 results viable mutations in the genes which comprise the virus. This can result in 
alterations to antigenic determinants which have previously been used as vaccines. 
An alternative to the use of inactivated or attenuated pathogens is the identification of 
pathogen epitopes to which the immune system is particularly sensitive. In this 
regard many pathogenic toxins produced by pathogenic organisms during an 

20 infection are particularly useful in the development of vaccines which protect the 
individual from a particular pathogenic organism. 

The development of so-called subunit vaccines (vaccines in which the immunogen is 
a fragment or subunit of a protein or complex expressed by a particular pathogenic 

25 organism) has been the focus of considerable medical research. The need to identify 
candidate molecules useful in the development of subunit vaccines is apparent not 
least because conventional chemo therapeutic approaches to the control of pathogenic 
organisms has more recently been stymied by the development of antibiotic 
resistance. A number of methods have been developed to identify potential antigenic 

30 polypeptides which can be used as a vaccine. One such method is disclosed herein. 
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It has been known for many years that tumour cells produce a number of tumour cell 
specific antigens, some of which are presented at the tumour cell surface. The 
immune system recognises these antigens as foreign thereby resulting in the 
production of antibodies to self antigens, so called autoantibodies or autologous 
5 antisera. 

One such technique is Serological identification of antigens by recombinant 
Expression Cloning, abbreviated to SEREX. 

10 Typically, the technique involves the extraction of RNA from tumour tissue followed 
by the selective enrichment of mRNA from the isolated total RNA. The mRNA is 
reverse transcribed into cDNA using viral reverse transcriptase. The cDNA thus 
synthesised is subcloned into an expression vector and transformed into an 
appropriate bacterial strain. The transformed bacteria are plated onto a suitable 

15 nutrient agar and under appropriate growth conditions the subcloned cDNA is 
expressed from the expression vector in the bacterial cell. The cells are lysed 
naturally by the use of phage based expression vectors, for example X phage or 
phagemid based vectors, which through their lytic cycle cause cell lysis. The 
released polypeptides are transferred to a suitable membrane support (i.e. 

20 nitrocellulose, nylon) and exposed to autologous antisera from the patient from which 
the tumour tissue was originally isolated. The immunoscreening methodology allows 
the identification of genes that are over expressed or inappropriately expressed in a 
selected tumour tissue from a patient. 

25 We have exploited this techinque to identify antigenic polypeptides expressed by 
pathogenic organisms during an infection. Autologous antisera produced during the 
infection is used to screen an expression library created from genomic DNA to 
identify and clone antigens. 

30 
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In its broadest aspect the invention relates to the identification of antigenic 
polypeptides expressed during an infection by a pathogenic microbe and their use in 
vaccination. 



5 According to a first aspect of the invention there is provided a method to identify 
opsonic antigens expressed by pathogenic organisms comprising: 

(i) providing a nucleic acid library encoding genes or partial gene sequences of a 
pathogenic organism; 

10 

(ii) transforming/transfecting said library into a host cell; 



(iii) providing conditions conducive to the expression of said 
transformed/transfected genes or partial gene sequences; 

15 

(iv) contacting the antigens expressed by the genes/partial gene sequences with 
autologous antisera derived from an animal infected with, or has been 
infected with, said pathogenic organism; 

(v) purifying the nucleic acid encoding the antigens or partial antigenic 
20 polypeptides binding to said autologous antisera; and 

(vi) testing the opsonic activity of a polypeptide encoded by said DNA molecule. 

In a preferred method of the invention said library comprises genomic DNA of a 
pathogenic organism. 

25 

Ideally said pathogenic organism is bacterial. 

More preferably still said bacterial organism is selected from the following: 
Staphylococcus aureus; Staphylococcus epidermidis; Enterococcus faecalis; 
30 Mycobacterium tuberculsis; Streptococcus group B; Streptoccocus pneumoniae; 
Helicobacter pylori; Neisseria gonorrhea; Streptococcus group A; Borrelia 
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burgdorferi; Coccidiodes immitis; Histoplasma sapsulatum; Neisseria meningitidis 
type B; Shigella Jlexneri; Escherichia coli; Haemophilus influenzae. 

Preferably still said pathogenic" organism is of the genus Staphylococcus spp. Ideally 
organism is Staphylococcus aureus or Staphylococcus epidermidis. 

In- a further preferred embodiment of the invention said nucleic acid library is a 
lambda library, ideally a lambda expression library. 

According to a second aspect of the invention there is provided a nucleic acid 
molecule comprising a DNA sequence selected from: 

(i) the DNA sequence as represented by the DNA sequences herein disclosed in 
Table 7 or Table 9; 

(ii) DNA sequences which hybridise to the sequences identified in (i) above 
which encode a polypeptide expressed by a pathogenic organism and 

(iii) DNA sequences which are degenerate as a result of the genetic code to the 
DNA sequences defined in (i) and (ii). 

In a yet still further preferred embodiment of the invention said nucleic acid molecule 
is genomic DNA. 

In a preferred embodiment of the invention there is provided an isolated nucleic acid 
molecule which anneals under stringent hybridisation conditions to the sequences 
herein disclosed. 

Stringent hybridisation/washing conditions are well known in the art. For example, 
nucleic acid hybrids that are stable after washing in O.lxSSC, 0.1% SDS at 60°C. It 
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is well known in the art that optimal hybridisation conditions can be calculated if the 
sequences of the nucleic acid is known. For example, hybridisation conditions can be 
determined by the GC content of the nucleic acid subject to hybridisation. Please see 
Sambrook et al (1989) Molecular Cloning; A Laboratory Approach. A common 
5 formula for calculating the stringency conditions required to achieve hybridisation 
between nucleic acid molecules of a specified homology is: 

T m - 81.5° C + 16.6 Log [Na+] + 0.41[ % G + C] -0.63 (%formamide). 

10 According to a third aspect of the invention there is provided at least one polypeptide 
identified by the method according to the invention. 

In a preferred embodiment of the invention, said polypeptide is associated with 
infective pathogenicity of an organism according to any previous aspect or 
15 embodiment of the invention. 

More preferably still said polypeptide is at least one, or part part thereof, of the amino 
acid sequences represented in Tables 8 or Table 10. 

20 In an alternative preferred embodiment of the invention said polypeptide carries a 
non-protein antigen, for example a polysaccharide antigen. 

According to a fourth aspect of the invention there is provided a nucleic acid 
molecule characterised in that said nucleic acid molecule is part of a vector adapted 
25 to facilitate recombinant expression of the polypeptide encoded by said nucleic acid 
molecule. 

In a preferred embodiment of the invention said vector is an expression vector 
adapted for prokaryotic gene expression. Alternatively said expression vector is 
30 adapted for eukaryotic gene expression. 
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Typically said adaptation includes, by example and not by way of limitation, the 
provision of transcription control sequences (promoter sequences) which mediate cell 
specific expression- These promoter sequences may be cell specific, inducible or 
constitutive. 

5 

Promoter is an art recognised term and, for the sake of clarity, includes the following 
features which are provided by example only, and not by way of limitation. Enhancer 
elements are cis acting nucleic acid sequences often found 5* to the transcription 
initiation site of a gene ( enhancers can also be found 3' to a gene sequence or even 

10 located in intronic sequences and is therefore position independent). Enhancers 
function to increase the rate of transcription of the gene to which the enhancer is 
linked. Enhancer activity is responsive to trans acting transcription factors 
(polypeptides) which have been shown to bind specifically to enhancer elements. The 
binding/activity of transcription factors (please see Eukaryotic Transcription Factors, 

15 by David S Latchman, Academic Press Ltd, San Diego) is responsive to a number of 
environmental cues which include, by example and not by way of limitation, 
intermediary metabolites (eg glucose, lipids), environmental effectors ( eg light, 
heat,). 

20 Promoter elements also include so called TATA box and RNA polymerase initiation 
selection (RIS) sequences which function to select a site of transcription initiation. 
These sequences also bind polypeptides which function, inter alia, to facilitate 
transcription initiation selection by RNA polymerase. 

25 Adaptations also include the provision of selectable markers 
and autonomous replication sequences which both facilitate the maintenance of said 
vector in either the eukaryotic cell or prokaryotic host. Vectors which are maintained 
autonomously are referred to as episomal vectors. 

30 Adaptations which facilitate the expression of vector encoded genes include the 
provision of transcription termination/polyadenylation sequences. This also includes 
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the provision of internal ribosome entry sites .(IRES) which function to maximise 
expression of vector encoded genes arranged in bicistronic or multi-cistronic 
expression cassettes. 

5 These adaptations are well known in the art. There is a significant amount of 
published literature with respect to expression vector construction and recombinant 
DNA techniques in general. Please see, Sambrook et al (1989) Molecular Cloning; A 
Laboratory Manual, Cold Spring Harbour Laboratory, Cold Spring Harbour, NY and 
references therein; Marston, F (1987) DNA Cloning Techniques: A Practical 
10 Approach Vol HI IRL Press, Oxford UK; DNA Cloning: F M Ausubel et al, Current 
Protocols in Molecular Biology, John Wiley & Sons, Inc.(1994). 

According to yet a further aspect of the invention there is provided a method for the 
production of the polypeptides according to any previous aspect or embodiment of 
15 the invention comprising: 

(i) providing a cell transformed/transfected with a vector according to the 
invention; 

(ii) growing said cell in conditions conducive to the manufacture of said 
polypeptides; and 

20 (iii) purifying said polypeptide from said cell, or its growth environment. 

In a preferred method of the invention said vector encodes, and thus said recombinant 
polypeptide is provided with, a secretion signal to facilitate purification of said 
polypeptide. 

25 

According to a fifth aspect of the invention there is provided a cell or cell-line 
transformed or transfected with the vector according to the invention. 

In a preferred embodiment of the invention said cell is a prokaryotic cell. 
30 Alternatively said cell is a eukaryotic cell selected from: fungal, insect, amphibian; 
mammalian; plant. 
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According to a yet further aspect of the invention there is provided a vaccine 
comprising at least one antigen or antigenic polypeptide according to the invention. 

5 Ideally said vaccine further comprises a carrier and/or adjuvant. 

The terms adjuvant and carrier are construed in the following manner. Some 
polypeptide or peptide antigens contain B-cell epitopes but no T cell epitopes. 
Immune responses can be greatly enhanced by the inclusion of a T cell epitope in the 

10 polypeptide/peptide or by the conjugation of the polypeptide/peptide to an 
immunogenic carrier protein such as key hole limpet haemocyanin or tetanus toxoid 
which contain multiple T cell epitopes. The conjugate is taken up by antigen 
presenting cells, processed and presented by human leukocyte antigens (HLA's) 
class II molecules. This allows T cell help to be given by T cell's specific for carrier 

15 derived epitopes to the B cell which is specific for the original antigenic 
polypeptide/peptide. This can lead to increase in antibody production, secretion and 
isotype switching. 

An adjuvant is a substance or procedure which augments specific immune responses 
20 to antigens by modulating the activity of immune cells. Examples of adjuvants 
include, by example only, agonsitic antibodies to co-stimulatory molecules, Freunds 
adjuvant, muramyl dipeptides, liposomes. An adjuvant is therefore an 
immunomodulator. A carrier is an immunogenic molecule which, when bound to a 
second molecule augments immune responses to the latter. 

25 

In yet a further aspect of the invention there is provided a method to immunise an 
animal against a pathogenic microbe comprising administering to said animal at least 
one polypeptide, or part thereof, according to the invention or the vaccine according 
to the invention. 

30 

In a preferred method of the invention said animal is human. 
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Preferably the vaccine, or antigenic polypeptide, can be delivered by direct injection 
either intravenously, intramuscularly, subcutaneously. Further still, the vaccine or 
antigenic polypeptide, may be taken orally. 

Preferably the vaccine is against the bacterial species Staphylococcus aureus, 

5 The vaccine may also be against the bacterial species Staphylococcus epidermidis. 

It will also be apparent that vaccines or antigenic polypeptides are effective at 
preventing or alleviating conditions in animals other than humans, for example and 
not by way of limitation, family pets, livestock, horses. 

10 According to a further aspect of the invention there is provided an antibody, or at 
least an effective binding part thereof, which binds at least one antigen or antigenic 
polypeptide according to the invention. 

In a preferred embodiment of the invention said antibody is a polyclonal or 
monoclonal antibody wherein said antibody is specific to said polypeptide. 

15 

Alternatively, said antibody is a chimeric antibody produced by recombinant 
methods to contain the variable region of said antibody with an invariant or constant 
region of a human antibody. 

20 In a further alternative embodiment of the invention, said antibody is humanised by 
recombinant methods to combine the complimentarity determining regions of said 
antibody with both the constant (C) regions and the framework regions from the 
variable (V) regions of a human antibody. 

Preferably said antibody is provided with a marker including a conventional label or 
25 tag, for example a radioactive and/or fluorescent and/or epitope label or tag. 

Preferably said humanised monoclonal antibody to said polypeptide is produced as a 
fusion polypeptide in an expression vector suitably adapted for transfection or 
transformation of prokaryotic or eukaryotic cells. 
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Antibodies, also known as immunoglobulins, are protein molecules which have 
specificity for foreign molecules (antigens). Immunoglobulins (Ig) are a class of 
structurally related proteins consisting of two pairs of polypeptide chains, one pair of 
5 light (L) (low molecular weight) chain (k or 1), and one pair of heavy (H) chains (y, 
a, n, 5 and e), all four linked together by disulphide bonds. Both H and L chains 
have regions that contribute to the binding of antigen and that are highly variable 
from one Ig molecule tp another. In addition, H and L chains contain regions that are 
non-variable or constant. 

10 

The L chains consist of two domains. The carboxy-terminal domain is essentially 
identical among L chains of a given type and is referred to as the "constant" (C) 
region. The amino terminal domain varies from L chain to L chain and contributes to 
the binding site of the antibody. Because of its variability, it is referred to as the 
15 "variable" (V) region. 

The H chains of Ig molecules are of several classes, a, p., a, a, and y (of which there 
are several sub-classes). An assembled Ig molecule consisting of one or more units 
of two identical H and L chains, derives its name from the H chain that it possesses. 
20 Thus, there are five Ig isotypes: IgA, IgM, IgD, IgE and IgG (with four sub-classes 
based on the differences in the H chains, i.e., IgGl, IgG2, IgG3 and IgG4). Further 
detail regarding antibody structure and their various functions can be found in, Using 
Antibodies: A laboratory manual, Cold Spring Harbour Laboratory Press. 

25 Chimeric antibodies are recombinant antibodies in which all of the V-regions of a 
mouse or rat antibody are combined with human antibody C-regions. Humanised 
antibodies are recombinant hybrid antibodies which fuse the complimentarity 
determining regions from a rodent antibody V-region with the framework regions 
from the human antibody V-regions. The C-regions from the human antibody are also 

30 used. The complimentarity determining regions (CDRs) are the regions within the N- 
terminal domain of both the heavy and light chain of the antibody to where the 
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majority of the variation of the V-region is restricted. These regions form loops at the 
surface of the antibody molecule. These loops provide the binding surface between 
the antibody and antigen. 

5 Antibodies from non-human animals provoke an immune response to the foreign 
antibody and its removal from the circulation. Both chimeric and humanised 
antibodies have reduced antigenicity when injected to a human subject because there 
is a reduced amount of rodent (i.e. foreign) antibody within the recombinant hybrid 
antibody, while the human antibody regions do not illicit an immune response. This 
10 results in a weaker immune response and a decrease in the clearance of the antibody. 
This is clearly desirable when using therapeutic antibodies in the treatment of human 
diseases. Humanised antibodies are designed to have less "foreign" antibody regions 
and are therefore thought to be less immunogenic than chimeric antibodies, 

15 In a further preferred embodiment of the invention said antibodies are opsonic 
antibodies. 

Phagocytosis is mediated by macrophages and polymorphic leukocytes and involves 
the ingestion and digestion of micro-organisms, damaged or dead cells, cell debris, 
20 insoluble particles and activated clotting factors. Opsonins are agents which 
facilitate the phagocytosis of the above foreign bodies. Opsonic antibodies are 
therefore antibodies which provide the same function. Examples of opsonins are the 
Fc portion of an antibody or compliment C3. 

25 In another aspect of the invention there is provided a vector which is adapted for the 
expression of the humanised or chimeric antibodies according to the invention. 

In a yet further aspect of the invention, there is provided a cell or cell line which has 
been transformed or transfected with the vector encoding the humanised or chimeric 
30 antibody according to the invention. 
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In a yet further aspect of the invention there is provided a method for the production 
of the humanised or chimeric, antibody according to the invention comprising : 

(i) providing a cell transformed or transfected with a vector which 
comprises a nucleic acid molecule encoding the humanised or 

5 chimeric antibody according to the invention; 

(ii) growing said cell in conditions conducive to the manufacture of said 
antibody; and 

(iii) purifying said antibody from said cell, or its growth environment. 

10 In a yet further aspect of the invention there is provided a hybridoma cell line which 
produces a monoclonal antibody as hereinbefore described. 

In a further aspect of the invention there is provided a method of producing 
monoclonal antibodies according to the invention using hybridoma cell lines 
1 5 according to the invention. 

In a further aspect of the invention there is provided a method for preparing a 
hybridoma cell-line producing monoclonal antibodies according to the invention 
comprising the steps of: 
20 i) immunising an immunocompetent mammal with an immunogen 

comprising at least one polypeptide having the amino acid sequence as 
represented in Table 8 or 10, or fragments thereof; 
ii) fusing lymphocytes of the immunised immunocompetent mammal 
with myeloma cells to form hybridoma cells; 
25 ' iii) screening monoclonal antibodies produced by the hybridoma cells of 

step (ii) for binding activity to the amino acid sequences of (i); 

iv) culturing the hybridoma cells to proliferate and/or to secrete said 
monoclonal antibody; and 

v) recovering the monoclonal antibody from the culture supernatant. 

30 
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Preferably, the said immunocompetent mammal is a mouse. Alternatively, said 
immunocompetent mammal is a rat. 

The production of monoclonal antibodies using hybridoma cells is well-known in the 
5 art. The methods used to produce monoclonal antibodies are disclosed by Kohler and 
Milstein in Nature 256, 495-497 (1975) and also by Donillard and Hoffinan, "Basic 
Facts about Hybridomas" in Compendium of Immunology V.n ed. by Schwartz, 
1981, which are incorporated by reference. 

10 In a further aspect of the invention there is provided the use of the antibodies for 
manufacture of a medicament for the treatment of Staphylococcus awrei^-associated 
septicaemia, food-poisoning or skin disorders. 

In another aspect of the invention there is provided the use of the antibodies 
15 according to the invention for the manufacture of a medicament for the treatment of 
Staphylococcus epidermidis-associsXed septicaemia, peritonitis or endocarditis. 

It will be apparent that the polypeptides identified by the method according to the 
invention will facilitate the production of therapeutic antibodies to a range of 
20 diseases resulting from pathogenic infection, for example, septicaemia; tuberculosis; 
bacteria-associated food poisoning; blood infections; peritonitis; endocarditis; sepsis; 
meningitis; pneumonia; stomach ulcers; gonorrhoea; strep throat; streptococcal- 
associated toxic shock; necrotizing fasciitis; impetigo; histoplasmosis; Lyme disease; 
gastro-enteritis; dysentery; shigellosis. 

25 

As has already been stated earlier, microbial organisms cause a wide variety of 
diseases. Listed below, and not by way of limitation, are a number of micro- 
organisms and some of the diseases they cause. 



Micro-organism 


Disease(s) caused 


Staphylococcus aureus 


Sepsis, food poisoning, septicaemia, 


Staphylococcus epidermidis 


Peritonitis, septicaemia, endocarditis, 
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other hospital-associated diseases 


Enterococcus faecalis 


Endocarditis, cystitis, wound infections 


Mycobacterium tuberculosis 


Tuberculosis 


Streptococcus group B 


Sepsis, meningitis, pneumonia, bladder 
infections 


Streptococcus pneumoniae 


Pneumonia, meningitis 


Helicobacter pylori 


Stomach ulcers 


Neisseria gonorrhoea 


Gonorrhoea 


Streptococcus group A 


Strep throat, necrotizing fasciitis, 
impetigo, Strep. Toxic shock syndrome 


Borrelia burgdoferi 


Lyme disease 


Coccidiodes immitis 


Pneumonia 


Histoplasma sapsulatum 


Histoplasmosis, pneumonia 


Neisseria meningitidis type B 


Meningitis 


Shigella flexneri 


Gastro-enteritis, shigellosis, dysentry 


Escherichia coli 


Food-poisoning, gastro-enteritis 


Haemophilus influenzae 


Meningitis, pneumonia, arthritis, 
cellulitis 



An embodiment of the invention will now be described by example only and with 
reference to the following materials, methods and tables: 



Table 1 illustrates the immunization and bleed schedule for production of 
monoclonal antibodies reactive with peptide Hex A; 

Table 2 illustrates an immunoassay of sera from mice immunized with peptide Hex 
A; 

Table 3 illustrates an immunoassay of supernatants from anti-Hex A hybridoma 
supematants; 

Table 4 illustrates the immunization and bleed schedule for production of 

monoclonal antibodies reactive with peptide 29kDa peptide; 

Table 5 illustrates an immunoassay of day 98 sera from mice immunized with 
peptide 29kDa; 
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Table 6 illustrates an immunoassay of supematants from anti-29kDa hybridomas 
supematants from T75 Culture Flasks; 

5 Table 7 represents the DNA sequences oiS.aureaus partial gene sequences identified 
by the screening method; 

Table 8 represents the protein sequences encoded by the DNA sequences illustrated 
in Table 7; 

10 

Table 9 represents the DNA sequences of S.epidermidis partial gene sequences 
identified by the screening method; and 

Table 10 represents the protein sequences of the DNA sequences illustrated in Table 
15 9. 

Materials and Methods 

Screening Genomic Libraries of 5- aureus and S.epidermidis 

20 

A XZAP Express library of genomic DNA of S. aureus 8325/4 and S.epidermidis was 
used. It contains fragments of 2-10kb from a partial Saul A digest of total genomic 
DNA. This was cloned into the BamRl site of the vector* The library contains 
>10x coverage of the genome. The library was probed by plaque lift using an initial 

25 screen of approximately 20,000 plaque forming units on a 9cm diameter Petri dish. 
The plating cells used, their treatment, the plating procedure and buffers were exactly 
as described in the manufacturers handbook (Stratagene). Plating cells, Escherichia 
coli XLl-Blue MRF', were infected with phage and plated in 3 ml top LB agar 
containing 10 raM MgS04 onto LB plates containing 10 mM MgSC>4. The plates 

30 were then incubated at 42°C for 4 hr. An 8.5cm diameter nitrocellulose filter disc 
(previously soaked in 10 mM IPTG and air-dried) was placed on each plate and its 
location marked. The plates were then incubated for a further 3.5 hr at 37°C. The 
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filters were removed and washed in TBST buffer before blocking overnight at 4°C in 
TBST containing 6% w/v dried skimmed milk and 3% v/v pig serum (Sigma). The 
serum was used to block any Protein A clones on the filter. The filters are then 
treated with patient serum (1/5000 dilution) in blocking solution for 90 min at room 
5 temperature. Antisera have been obtained from patients convalescing from major S. 
aureus infections. The filters are then washed for 3x10 min in TBST. Secondary 
antibody used was goat anti-human whole IgG alkaline phosphatase linked (Sigma) 
at 1/30,000 dilution in blocking solution at room temperature for 30 min. The filters 
were then washed as above and developed using a standard colorimetric procedure. 

10 

Cross-reactive plaques were located on the agar plates and cored into 0.2ml phage 
buffer with 0.02 ml chloroform. The titre of each core stock was determined and the 
phage plated at approximately 200 plaques per plate. A plaque lift and screen was 
performed as above to give single, pure cross-reactive clones. 

15 

The pure clones were then spotted (ljil) onto plates to give a confluent plaque of 
0.5cm diameter. 30 individual clones can be spotted on each plate. A plaque lift is 
performed and the filter probed with an appropriate sera. In this way clones can be 
tested for their cross-reactivity with other patient sera, non-infected donor sera and 
20 anti-Protein A sera. 

Individual clones were then excised to give a phagemid in E. coli XLOLR using the 
manufacturers protocol (Stratagene). A plasmid miniprep of each was carried out 
and the size of the genomic insert determined by restriction mapping. The identity 
25 of the cloned insert was determined by DNA sequencing using primers against vector 
sequence, which allows sequencing across the insert. By comparison of the derived 
sequence against the public domain databases the nature of the cloned gene(s) can be 
determined. 

30 
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Hybridisation Solutions/Conditions 

Typically, hybridisation conditions uses 4 - 6 x SSPE (20x SSPE contains 175 .3 g 
NaCl, 88.2g NaH 2 P0 4 H 2 0 and 7.4g EDTA dissolved to 1 litre and the pH adjusted 
5 to 7.4); 5-10x Denhardts solution (50x Denhardts solution contains 5g Ficoll (type 
400, Pharmacia), 5g polyvinylpyrrolidone abd 5g bovine serum albumen; 100(ig- 
l.Omg/ml sonicated salmon/herring DNA; 0.1-1.0% sodium dodecyl sulphate; 
optionally 40-60% deionised formamide. Hybridisation temperature will vary 
depending on the GC content of the nucleic acid target sequence but will typically be 
10 between 42°- 65°. 

Mouse Model for Testing Candidate Vaccine Polypeptides 

Mice are injected intravenously with 5 x 10 7 S. aureus and mortality, bacteremia and 
15 abscess formation is monitored over the ensuing 7 days. At this dose 100% of the 
mice are bacteremic for greater than 4 days , 100% have detectable abscess formation 
in liver and kidney and greater than 80% of mice die within four days. At lower doses 
of injected organisms, bacteremia is detectable in the absence of death. 

20 Immunization Program 

Single proteins are injected at a dose of 10-I00ug per mouse in RDBI adjuvant, 
boosted 14 and 28 days later and bled 14 and 28 days thereafter for evaluation of 
antibodies in their sera using ELISA. When groups of proteins are injected the final 
25 amount of each protein will be lOug per mouse and the above immunization scheme 
will be followed. 

Evaluation of Protective Efficacy of Single or Groups of Proteins 

30 We will employ the mouse infection model described above to evaluate the 
protective efficacy of the proteins that are being tested. To this end groups of 5 mice 
will be immunized with single proteins or pools of 5 proteins as described above. We 
will monitor antibody titers to the injected proteins and when high titers are reached 
we will inoculate mice with S aureus at high and low dose. Control mice that have 

20 



WO 03/011899 



PGT/GB02/03606 



not. been immunized or that were immunized with adjuvant only will also be 
inoculated with S aureus. We will measure levels of bacteremia,abscess formation 
and survival in all groups. All parameters of infection will be suppressed in mice that 
have high circulating levels of protective antibodies. If we find a pool of proteins that 
5 induces protection we will compare the protection induced by the individual 
components to that induced by the pool of proteins to see if protection was induced 
. by a single protein or by the combined action of antibodies to multiple proteins. 
Using this approach we will identify protein epitopes that are protective. 

10 In addition to using the in vivo model of mouse infection we will also obtain the sera 
from mice that are injected as above and monitor their sera for opsonophagocytic 
activity using a complement dependent system in the presence of human 
polymorphonuclear lymphocytes. This assay is well known in the art. This assay has 
been used an in vitro surrogate for measuring protective efficacy of antibody. Spleens 

15 from mice that have opsonophagocytic antibodies will then be used as fusion partners 
in an attempt to make monoclonal antibodies that are reactive with £ aureus . 

Using this multipronged approaches we will have a high level of confidence that we 
can identify protective epitopes that can be used either in a vaccine construct or that 
20 can be used to generate monoclonal antibodies. 

EXAMPLE 1 

Immunoassay for detection of antibodies reactive with peptide Hex A 

25 The binding of mouse sera or MAbs to Hex A was measured by immunoassay on 
wells coated with Hex A. One hundred microliters of a 250 - 500 ng/ml solution of 
Hex A in PBS was distributed into replicate Nunc Maxisorp Stripwells and incubated 
overnight at room temperature. The unbound material was removed from the wells 
by washing four times with PBS-T. Unbound antigen was removed from the plate by 

30 washing four times with PBS-T. Antibody, diluted in PBS-T, was then added to the 
wells and incubated at room temperature for 30-60 minutes. After addition of the 
antibody, the wells were incubated at room temperature for 30-60 minutes in a draft- 
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free environment. The wells were again washed four times with PBS-T and ninety- 
five microliters of detection antibody was then added to each well. The detection 
antibody was either peroxidase- labeled goat anti-mouse IgG (gamma-specific), 
diluted 1:10000 in PBS-T, or peroxidase-labeled rabbit anti-mouse Igd, diluted 
5 1:6000 in PBS-T. 

Following another 30-60 minute incubation at room temperature, the wells were 
washed four times with PBS-T and each well received 100 \xl of TMB substrate 
solution (BioFx #TMBW-0 100-01). Plates were incubated in the dark at room 
temperature for 15 minutes and the binding reactions were stopped by the addition of 
10 100 \xL of TMB stop solution (BioFx #STPR-0 100-01). The absorbance of each well 
was measured at 450 nm using a Molecular Devices Vmax plate reader. 

Isotype was determined using a mouse immunoglobulin isotype kit obtained from 
Zymed Laboratories (Cat. No. 90-6550). 

15 

Immunization of Mice for Production of Monoclonal Antibodies Reactive with 
Peptide Hex A. 

Five female BALB/c mice, approximately 8 weeks of age, were immunized with Hex 
A according to the schedule described in Table 1. All immunizations were 
20 administered subcutaneously in 50% RIBI adjuvant. Sera from the mice were tested 
by immunoassay, and based on the results of the assay described in Table 2, mouse 
2021 was selected for hybridoma production. Mouse 2021 received a booster 
immunization of 32.5 ug of Hex A in PBS, administered intraperitoneally, three days 
prior to the production of hybridomas. 

25 
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TABLE 1 



Immunization and Bleed Schedule for Production of 

5 

Monoclonal Antibodies Reactive with Peptide Hex A 



Experimental 




Boost 








Day 




(ug/moose) 


Adjuvant 




Bleed 














0 




10 ug 


RBI 




Yes 


34 




8.3 


RIBI 




Yes 


48 




None 






Yes 


60 




25 ug 


RBI 




Yes 


74 




None 






Yes 


98 




25 ug 


RBI 




Yes 


124 




None 






Yes 



10 

TABLE 2 

Immunoassay of Sera from Mice 

15 

Immunized with Peptide Hex A 



Serum 












Dilution 


2021 


2022 


2023 


2024 


2025 














1000 


3.553 


3.569 


3.226 


3.336 


3.439 


3000 


2.803 


2.538 


2.357 


2.575 


2.403 


9000 


1.663 


1.336 


1.314 


1.522 


1.357 


27000 


0.793 


0.618 


0.622 


0.716 


0.598 


Buffer 


0.095 


0.078 


0.145 


0.066 


0.089 



20 

Preparation of Hvbridomas Reactive with Hex A Peptide 

Hybridomas were prepared by the general methods of Shulman, Wilde and Kohler 
and Bartal and Hirshaut (34, 48). Mouse 2021 was selected for hybridoma 
production based on the results of an immunoassay and received a booster 
25 immunization of 32.5 ug of antigen three days prior to sacrifice. Spleenocytes from 
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mouse 2028 were isolated and mixed with mouse myeloma cells SP2/0 (ATCC 
Catalog number CRL 1581) at a ratio of 10 spleenocytes:l myeloma. The cells were 
pelleted by centrifugation (400 X g, 10 minutes at room temperature) arid washed in 
serum free medium. The supernatant was removed to near-dryness and fusion of the 
5 cell mixture was accomplished in a sterile 50 ml centrifuge conical by the addition of 
1 ml of warm (37°C) polyethylene glycol (PEG; mw 1400; Boehringer Mannheim) 
over a period of 60-90 seconds. The PEG was diluted by slow addition of serum-free 
medium in successive volumes of 1, 2, 4, 8, 16 and 19 mis. The hybridoma cell 
suspension was gently resuspended into the medium and the cells pelleted by 

10 centrifugation (500 X g, 10 minutes at room temperature). The supernatant was 
removed and the cells resuspended in medium RPMI 1640, supplemented with 15% 
heat-inactivated fetal bovine serum, 0.05 mM hypoxan thine and 16 \jM thymidine 
(HT medium). One hundred j-il of the hybridoma cells were planted into 952 wells of 
96-well tissue culture plates. Eight wells (column 1 of plate A) received 

15 approximately 2.5 X 10 4 SP/20 cells in 100 fil. The SP/20 cells served as a control 
for killing by the selection medium added 24 hours later; 

Twenty four hours after preparation of the hybridomas, 100 \xl of RPMI 1640, 
supplemented with 15% heat-inactivated fetal bovine serums, 0.1 mM hypoxanthine, 
20 0.8 (xM aminopterin and 32 |iM thymidine (HAT medium) was added to each well. 
Ninety-six hours after the preparation of the hybridomas, the SP/20 cells in plate A, 
column 1 appeared to be dead, indicating that the HAT selection medium had 
successfully killed the unfused SP/20 cells. 

25 Ten days after the preparation of the hybridomas, supernatants from all wells were 
tested by ELISA for the presence of antibodies reactive with peptide Hex A. Based 
on the results of this preliminary assay, cells from three wells were transferred to a 
24-well culture dish and expanded. Supernatants from these cultures were retested 
by ELISA for the presence of antibodies that bind to peptide Hex A. 

30 
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Using IgG-1 -specific detection, the absorbance values obtained with the supematants 
from hybridoma culture 02-101FE1, 02-101ED8 and 02-100JC10 were 2.150, 2.230 
and 2.574, respectively, compared to an absorbance of 0.044 with buffer alone (Table 
3). Absorbances were lower, but still positive, with gamma-specific detection 
5 (Table 3). Each of the cultures was expanded, cryopreserved and cloned by limiting 
dilution. Two-three clones of each culture were expanded and cryopreserved for 
future evaluation. 
TABLE 3 



Immunoassay of Supematants from Anti-Hex A Hybridoma Supematants 







Detection With 


Detection With 


Culture ID 


Dilution 


Anti-Mouse IgG-1 


Anti-Mouse Gamma 


02-101FE1 


2 


2.150 


0.941 


02-101JC10 


2 


2.574 


1.403 


02-101ED8 


2 


2.238 


1.174 


Buffer 




0.044 


0.073 



10 

EXAMPLE 2 

Immunoassay for detection of antibodies reactive with peptide 29kPa 

The binding of mouse sera or MAbs to 29kDa was measured by immunoassay on 
15 wells coated with 29kDa. One hundred microliters of a 500 - 1000 ng/ml solution of 
29kDa in PBS was distributed into replicate Nunc Maxisorp Stripwells and incubated 
overnight at room temperature. The unbound material was removed from the wells 
by washing four times with PBS-T. Unbound antigen was removed from the plate by 
washing four times with PBS-T. Antibody, diluted in PBS-T, was then added to the 
20 wells and incubated at room temperature for 30-60 minutes. After addition of the 
antibody, the wells were incubated at room temperature for 30-60 minutes in a draft- 
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free environment. The wells were again washed four times with PBS-T and ninety- 
five microliters of detection antibody was then added to each well. The detection 
antibody was either peroxidase-labeled goat anti-mouse IgG (gamma-specific), 
diluted 1:10000 in PBS-T, or peroxidase-labeled rabbit anti-mouse Igd, diluted 
5 1:6000 in PBS-T. 

Following another 30-60 minute incubation at room temperature, the wells were 
washed four times with PBS-T and each well received 100 |il of TMB substrate 
solution (BioFx #TMBW-01 00-01). Plates were incubated in the dark at room 
temperature for 15 minutes and the binding reactions were stopped by the addition of 
10 100 \d of TMB stop solution (BioFx #STPR-0 100-01). The absorbance of each well 
was measured at 450 nm using a Molecular Devices Vmax plate reader. 

Isotype was determined using a mouse immunoglobulin isotype kit obtained from 
Zymed Laboratories (Cat. No. 90-6550). 

15 

Immunoassay for detection of antibodies reactive with peptide 29kDa 

The binding of mouse sera or MAbs to 29kDa was measured by immunoassay on 
wells coated with 29kDa. One hundred microliters of a 500 - 1000 ng/ml solution of 
29kDa in PBS was distributed into replicate Nunc Maxisorp Strip wells and incubated 

20 overnight at room temperature. The unbound material was removed from the wells 
by washing four times with PBS-T. Unbound antigen was removed from the plate by 
washing four times with PBS-T. Antibody, diluted in PBS-T, was then added to the 
wells and incubated at room temperature for 30-60 minutes. After addition of the 
antibody, the wells were incubated at room temperature for 30-60 minutes in a draft- 

25 free environment. The wells were again washed four times with PBS-T and ninety- 
five microliters of detection antibody was then added to each well. The detection 
antibody was either peroxidase-labeled goat anti-mouse IgG (gamma-specific), 
diluted 1:10000 in PBS-T, or peroxidase-labeled rabbit anti-mouse IgGt, diluted 
1:6000 in PBS-T. 
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Following another 30-60 minute incubation at room temperature, the wells were 
washed four times with PBS-T and each well received 100 p.1 of TMB substrate 
solution (BioFx #TMBW-0100-01). Plates were incubated in the dark at room 
temperature for 15 minutes and the binding reactions were stopped by the addition of 
5 100 \x\ of TMB stop solution (BioFx #STPR-0 100-01). The absorbance of each well 
was measured at 450 nm using a Molecular Devices Vraax plate reader. 
Isotype was determined using a mouse immunoglobulin isotype kit obtained from 
Zymed Laboratories (Cat. No. 90-6550). 



10 Immunization of Mice for Production of Monoclonal Antibodies Reactive with 
Peptide 29kDa 

Five female BALB/c mice, approximately 8 weeks of age, were immunized with 
29kDa according to the schedule described in Table 1. All immunizations were 
administered subcutaneously in 50% RIBI adjuvant. Sera from the mice were tested 
15 by immunoassay, and based on the results of the assay described in Table 2, mouse 
2028 was selected for hybridoma production. Mouse 2028 received a booster 
immunization of 50 ug of 29kDa in PBS, administered intraperitoneally, three days 
prior to the production of hybridomas. 
TABLE 4 

20 

Immunization and Bleed Schedule for Production of 
Monoclonal Antibodies Reactive with Peptide 29kDa 

25 



Experimental 




Boost 








Day 




(ug/mouse) 


Adjuvant 




Bleed 














0 




lbug 


RBI 




Yes 


34 




10 ug 


RBI 




Yes 


48 




None 






Yes 


60 




20 ug 


RBI 




Yes 


74 




None 






Yes ! 


! 98 




20 ug 


RBI 




Yes 
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TABLES 



5 Immunoassay of Day 98 Sera from Mice 

Immunized with Peptide 29kDa 



Mouse 




Sera at 




Sera at 




ID 




1:1000 




1:10000 
















2026 • 




0.260 




. 0.078 




2027 




1.415 




0.306 




2028 




2.184 




0.383 




2029 




0.838 




0.107 




2030 




1.073 




0.154 




Buffer 




0.061 









10 

Preparation of Hybridomas Reactive with 29kDa Peptide 

Hybridomas were prepared by the general methods of Shulman, Wilde and Kohler 
and Bartal and Hirshaut (34, 48). Mouse 2028 was selected for hybridoma 
production based on the results of an immunoassay and received a booster 

15 immunization of 50 ug of antigen three days prior to sacrifice. Spleenocytes from 
mouse 2028 were isolated and mixed with mouse myeloma cells P3X63Ag8.653 
(ATCC Catalog number CRL 1580) at a ratio of 10 spleenocytes: 1 myeloma. The 
cells were pelleted by centrifligation (400 X g, 10 minutes at room temperature) and 
washed in serum free medium. The supernatant was removed to near-dryness and 

20 fusion of the cell mixture was accomplished in a sterile 50 ml centrifuge conical by 
the addition of 1 ml of warm (37°C) polyethylene glycol (PEG; mw 1400; 
Boehringer Mannheim) over a period of 60-90 seconds. The PEG was diluted by 
slow addition of serum-free medium in successive volumes of 1, 2, 4, 8, 16 and 19 
mis. The hybridoma celt suspension was gently resuspended into the medium and 

25 the cells pelleted by centrifugation (500 X g, 10 minutes at room temperature). The 
supernatant was removed and the cells resuspended in medium RPMI 1640, 
supplemented with 15% heat-inactivated fetal bovine serum, 0.05 mM hypoxanthine 
and 16 thymidine (HT medium). One hundred pi of the hybridoma cells were 
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planted into 952 wells of 96-well tissue culture plates. Eight wells (column 1 of plate 
A) received approximately 2.5 X 10 4 P3X63Ag8.653 cells in 100 The 
P3X63Ag8.653 cells served as a control for killing by the selection medium added 24 
hours later. 

5 

Twenty four hours after preparation of the hybridomas, 100 fd of RPMI 1640, 
supplemented with 15% heat-inactivated fetal bovine serums, 0.1 mM hypoxanthine, 
0.8 aminopterin and 32 |iM thymidine (HAT medium) was added to each well. 
Ninety-six hours after the preparation of the hybridomas, the P3X63Ag8.653 cells in 
10 plate A, column 1 appeared to be dead, indicating that the HAT selection medium 
had successfully killed the unfused P3X63Ag8.653 cells. 

Ten days after the preparation of the hybridomas, supernatants from all wells were 
tested by ELISA for the presence of antibodies reactive with peptide 29kDa.. Based 
15 on the results of this preliminary assay, cells fronr3 wells were transferred to a 24- 
well culture dish and expanded. Several days later, supernatants from these cultures 
were retested by ELISA for the presence of antibodies that bind to peptide 29kDa. 

The absorbance values obtained with the supernatants from hybridoma cultures 02- 
20 100EC7, 02-100HH10 and.02-100FG5 are presented in Table 3. Based on these 
results, cultures 02-100EC7 and HH10 were expanded, cryopreserved and cloned by 
limiting dilution. Two-three clones of each culture were expanded and cryopreserved 
for future evaluation. 

25 
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TABLE 6 

Immunoassay of Super ti a tan ts from Anti-29kDa Hybridomas 



5 Supernatants from T75 Culture Flasks 







Detection With 


Detection With 


Culture ID 


Culture Dilution 


Anti-Mouse IgG-1 


Anti-Mouse Gamma 










02-100HH10 


2 


1.021 


0.312 


02-100EC7 


2 


0.687 


0.230 


02-100FG5 


2 


0.048 


0.048 


Buffer Alone 




0.044 


0.050 



TABLE 7 

LOCUS 1 (E8/B1/I16T 



GATCCCGTTGTGCTTCACACCCGATAGATAGGGATTTACAGATAAATTCAGGTCTCTTCC 
ACGTCATATTTGGACCCATCGAAAATTCGGGTTCTCAAATCATCGAACATAACAAAAGAA 
GCTAAGCAACATGTAGGCCGTTGTCACTTAACTTCTTGTTTTTCCGATGACAGCTTCTAT 
TTAGAGAATGTCATGATTATTTTATATTCACTTCAATGTTATCAATATTAGTGCCATCTA 
TGACATCTGCCATGCGATTTTCTTGTAATTTTTTGTGCAATTCAAACGTGTACTTTCCAC 
CGTTTTTCATTTTAATAACAATTTTACCTGAACCAACGTTACCGTACAGATTATTTTTTT 
CAAT AAGTTGTTTTCT CAATTTAAAATCAAGTTCTTTCAAGGAAATCTGTT CTTTAGT AA 
TCTTGAATTCTGAAACATCATGAGAGATTGTACCTTTATTATCTTCCTTAGTAATTCTTA 
CTCCTGCTTTGTGATCAACTTTTTTACTATTACTCTTTGTGATACCACCGACAGAATATT 
TTTCCAGATTGTAATTATTTTCTTCTAAAACGACAAATACATCGACATTCCTATGTACTC 
CTTCACCATATTTTTTAT CAT CTTT ACCAACTAAAGCAATTTTATATATGAAATAATCTG 
GGACAACATTCATAAAT CTT ATTGTCGTCCATTTTTTTAAAATAATACCAAT CTCATTTT 
TAAATTCTAAACTTGGTTT CGTATAATACGCT CTTAAATCTTTAAATTTAGGATTTATTT 
CTGTTGGTACTTGTTTTGTGGTTGGCGATTGTGGTGTGTCTGATTTAGTAGATTGCATTG 
GTTGTGGCGTGTTTGTTGATGGAGGTGTTGTCACTTTAGTTGAAGGCGGTGTTGTCGCAT 
TTGCTGTTTGTTGCGGTGCTTCTACTTTAGTTGAGGGCGGTGTTGTCGCGTTTGGTTTTG 
ATTGCGGTGCTTCTATTTTAGTTGAGGGCGGTGTTGATTGTGGTGCTTCCACTTTAGTGG 
AAGATAGTGTTGTCGCGTTTGCTGCTTGCGTTGTCGTTGTGATTAGACCTGTTGTTAAAA 
GGCCTAGTGCTAAACTTGTTTTAGCAATCGTTGTTATTTTCATAGTTGTATGCTCCATTC 
GTAATTATTAGATTTGTTCGATTACATTCATTGAATCATACAGCTTTATTATAGATGGCG 
TATTGCTCCATTCACATTAAACCTTGTTTAACTATATTTG^ATCATCGTTAAGTAAATTA 
AGAAATCCATAATGTTCGTTAAATAAAAATGATTTTGATGTGATTCAACACTTGGCACAT 
TTGAAGTTTCGTCACTTTTAAGACATAGAAATGCCACTTTTACAAACAAATGAATATTCG 
T CTTTTTACATCATTACGCATAATAAAAGAAGCTAAGCAACATGTAAACCGTTGT CACTT 
AACTTCTTGTTTTTCCGATGACAGCTTCTATTTAGAGAATGTCATGATTATTTTATATTC 
ACTTCAATGTTATCAATATTAGTGCCATCTATGACGTCTGCCATACGATGCTCTTGCAGT 
TTTTTGTGTAATTCAAACGTATATTTCCCACCGTTTTTCATTTTAATAACGATTGTTCCT 
GAACCCATGTTACCGTAAAGATTATGTTTTTCAAT AAGTTGTT TTCTC7VATTTAAAAT CA 
AGCTCTTT CAAGGAAATCTCTTCCTTAGTAATCATGTATTCTGAAACATCGCGTGAAAT C 
ATACCTTGATTATCTTTTTTAGTAATGCTTAAT T CTACTTTGTGATTAACTTTTTTACTA 
TTAGTCTTCGTGATGCCACCGACAGAATATTTTTTCAATTGATATTTATTGTCTTCTAAA 
ACGATAAATACATCGATATTATCGTAAGGTCCAT CTTT ATATTTTTTCT CATCTTTTCCA 
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actaaagctattttatagatgaacctatttggaataacattcataaacctaaccgtcgtc 
catggtttgagcataaatccaaactgcttttcaaattcaaaactcggttttgtataatac 
gctcttaaatctt catattt agg agt catat ctgtttgtgcttgttttatggttggagat 
tgtggtgtgtctgatttagtagattgcattggttgtggcgtgtttgttgatggaggtgtt 
gtcactttagttttcggcgttgtggattcggttgtcgtttgtgattgttcttgtttaggc 
gctggcgttgctgatatattaagcgttttctgctcttcttgtttaggttgtgatattttt 
tctattttggaagctgaggttttttcctcattagtatttggtgccttttcgagtttaggc 
gtgcgttcttgtcttgtgttagctgcttgtgttgtcgctgaatttgcacctgctgttatg 
tttatcattgctaatcgctctgctttaagcgttggtactttgtcaactttagttgattgt 
attttttctgctttgaccgattgcgtcgttactgtaattgcgcctgttgttaaaagccct 
agtgctaaactggttttagcaattgttctcattttcataattgtatgctccaatctatat 
tatattcgattgtctttttacgtaatttgaatcatacaacatc^ttatagatggcgttct" 
aagata a tcacattaaaccccttttaacaattattgaagtattattaagtaatttaagca 
aaaaataatgagtgagtatgagattaatatagcgtttctatgtgcctttgaaataatttt 
taagcattaaaaagaagttaagcaacgtttgatcgtcacttaacctctctatttcaattt 
caacttatttcgtcatcaagtatatgtgttatgcttttataactttgatttcaattctat 
caatatctgtgacattgataacatcggacatacggtcttcttgtaactttttatccaatt 
caaatgtatactttccatagtatttctttttgactgtaatttttcctgtactcatttcac 
cgtaaagaccataattatc^taaggtattttcttaatttaaaatcaatctctttcaatc 
acatcgcttctttatctattttaaatgggaaaaagtcataatcatattcacgagtatgat 
ctt ctttaataactcttgctt ctgctatt aggt cgacagctt tat cgtttgcactcgtga 

TACCCCCAATAGAGTACTTTGCACCTTCAAATCTCTTATCCTCATTAACGTAAAATATAT 
TAAGATTACGATGTACACCCGTATGATAATGTTGCTTATCTTTGCCAATTAAAGCAATAT 
TATTAACAGAATTACCATCTATGATATTCATAAATTTAATACTTGGTTGAATGAAACTGA 
TATAACCTGTCACATTTTTATATTCAATACTAGGTTGATTATAATAAGCTTTTAATTTTT 
TGCTATTTTCACTTATTACAATAGGTTTCTTTTCGGCATGAACTGGTTTTTCCGTTGTAG 
TGTTTACACCTGTTGCTAATATTCCTAATAACAAACTTATTTTTGCAATATTTTTCATTT 
TCATAGTTGTATGCTCCAATCTATTATAATTAGATTGTTTTATTACGTAATTTGAATCAT 
ACACCCATATTATAGGAGCTGTATT CGGATATTCACATTAACCTGTT TTTAACTATTCAT 
AAAATATGATTAAGCTATTTAAGCAAAAGATC 



LOCUS 2 (B10/I15) 



GATCAAACTACTAATAAAAACGTTTTAGATAGTAATAAAGTTAAAGCAACTACTGAACAA 

GCAAAAGCTGAGGTAAAAAAT C CAACGCAAAACAT TTCTGGCACT CAAGT ATATCAAGAC 

CCTGCTATTGTCCAACCAAAAACAGCAAATAACAAAACAGGCAATGCTCAAGTAAGTCAA 

AAAGTTGATACTGCACAAGTAAATGGTGACACTCGTGCTAATCAATCAGCGACTACAAAT 

AATACGCAGCCTGTTGC^U\AGTCAACAAGCACTACAGCACCTAAAACTAACACTAATGTT 

ACAAATGCTGGTTATAGTTTAGTTGATGATGAAGATGATAATT C AGAAAAT C AAATTAAT 

CCAGAATTAATTAAATCAGCTGCTAAACCTGCAGCTCTTGAAACGCAATATAAAACCGCA 

GCACCTAAAG CTGCAACTACAT C AGC AC CT AAAG C TAAAACTGAAG CGACAC C TAAAGTA 

ACTACTTTTAGCGCTTCAGGACAACCAAGATCAGTTGCTGGAACACCAAAAACG 

CCAAAATATAAACCACAAGTAAACTCTTCAATTAACGATTACATTTGTAAAAATAACTTA 

AAAGCACCTAAAATTGAAGAAGATTATACATCTTACTTCCCTAAATACGCATACCGTAAC 

GGCGTAGGTCGTCCTGAAGGT AT CGTAGTTCATGATACAGCTAATGAT CGTTCGACGATA 

AATGGTGAAATTAGTTATATGAAAAATAACTATCAAAACGCATTCGTACATGCATTTGTT 

GATGGGGATCGTATAATCGAAACAGCACCAACGGATTACTTATCTTGGGGTGTCGGTGCA 

GTCGGTAACCCTAGATTCAT CAATGTTGAAAT CGTACACACACACGACTATGCTTCATTT 

GCACGTTCftATGAATAACTATGCTGACTATGCAGCTACACAATTACAATATTATGGTTTA 

AAACCAGACAGTGCTGAGTATGATGGAAATGGTACAGTATGGACTCACTACGCTGTAAGT 

AAATATTTAGGTGGTACTGAC CATGCCGATCCACATGGATAT TTAAGAAGTCATAATTAT 

AGTTATGATCAATTATATGACTTAATTAATGAAAAATATTTAATAAAAATGGGTAAAGTG 

GCGCCATGGGGTACGCAATCTACAACTACCCCTACTACACCATCAAAACCAACAACACCG 

TCGAAAC CATCAACTGGTAAATTAACAGTTGCTGCAAACAATGGTGT CGCACAAAT CAAA 
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CCAACAAATAGTGGTTTATATACTACTGTATACGACAAAACTGGTAAAGCAACTAATGAA 

GTTCAAAAAACATTTGCTGTATCTAAAAC^GCTACATTAGGTAATCAAAAATTCTATCTT 

GTTCAAGATTACAATTCTGGTAATAAATTTGGTTGGGTTAAAGAAGGCGATGTGGTTTAC 

AACACAGCTAAATCACCTGTAAATGTAAATCAATC^TATTCAATCAAACCTGGT^ 

CTTTATACAGTACCTTGGGGTACATCTAAACAAGTTGCTGGTAGTGTGTCTGGCTCTGGA 

AAC CAAACATTTAAGG C TT C AAAGCAACAACAAATTG ATAAAT C AATTT ATT T ATATGG C 

TCTGTGAATGGTAAATCTGGTTGGGTAAGTAAAGCATATTTAGTTGATACTGCTAAACCT 

ACGCCT ACACCAACAC CTAAGCCAT CAACACCTACAACAAATAATAAATTAACAGT TT CA 

TCATTAAACGGTGTTGCTCAAATTAATGCTAAAAACAATGGCTTATTCACTACAGTTTAT 

GACAAAACT GGTAAGCCAACGAAAGAAGTT CAAAAAACATTTGCTGTAACAAAAG AAGCA 

AGTTTAGGTGGAAACAAATTCTACTTAGTTAAAGATTACAATAGTCCAACTTTAATTGGT 

TGGGTTAAACAAGGTGACGTTATTTATAACAATGCAAAATCACCTGTA 

ACATATACAGTAAAACCAGGCACTAAATTATATTCAGTACCTTGGGGCACTTATAAACAA 

GAAGCTGGTGCAGTTTCTGGTACAGGTAACCAAACTTTTAAAGCGACTAAGCAACAACAA 

ATTGATAAATCTATCTATTTATTTGGAACTGTAAATGGTAAATCTGGTTGGGTAAGTAAA 

GCATATTTAGCTGTACCTGCTGCACCTAAAAAAGCAGTAGC^ 

AAAGCTTATACTGTTACTAAACCACAAACGACTCAAACAGTTAGCAAGATTGCTCAAGTT 
AAACCAAACAACACTGGTATTCGTG CTT CTGTTTATGAAAAAACAGCGAAAAACGGTGCG 
AAATATGCAGACCGTACGTTCTATGTAACAAAAGAGCGTGCTCATGGTAATGAAACGTAT 
GTATT ATTAAACAATACAAGC CATAACAT C C CATTAGGTTGGTTCAATGT AAAAGACT TA 
AATGTTCAAAACTTAGGCAAAGAAGTTAAAACGACTCAAAAATATACTGTTAATAAATCA 
AATAACGGCTTATCAATGGTTCCTTGGGGTACTAAAAACC^AGTCATTTTAACAGGCAAT 
AACATTGCTCAAGGTACATTTAATGCAACGAAACAAGTATCTGTAGGCAAAGATGTTTAT 
TTATACGGTACTATTAATAACCGCACTGGTTGGGTAAATGCAAAAGATTTAACTGCACCA 
ACTGCTGTGAAACCAACTACATCAGCTGCCAAAGATTATAACTACACTTATGTAATTAAA 
AATGGTAATGGTTATTACTATGTAACACCAAATTCTGATACAGCTAAATACTCATTAAAA 
GCATTTAATGAACAACCATTCGCAGTTGTTAAAGAACAAGTC^^ 

TACTATGGTAAATTATCTAACGGTAAATTAGCATGGATTAAATCAACTGATTTAGCTAAA 
GAATTAATTAAGTATAATCAAACAGGTATGACATTAAACCAAGTTGCTCAAATACAAGCT 
GGTTTACAATATAAACCACAAGTACAACGTGTACCAGGTAAGTGGACAGATGCTAAATTT 
AATGATGTTAAGCATGCAATGGATACGAAGCGTTTAGCTCAAGATCCAGCATTAAAATAT 
CAATTCTTACGCTTAGACCAACCACAAAATATTTCTATTGATAAAATTAATCAATTCTTA 
AAAGGTAAAGGTGTATTAGAAAACCAAGGTGCTGCATTTAACAAAGCTGCTCAAATGTAT 
GGCATTAATGAAGTTTATCTTATCTCACATGCCCTATTAGAAACAGGTAACGGTACTTCT 
C^TTAGCGAAAGGTGCAGATGTAGTGAAC^CAAAGTTGTAACTAACTCAAACACGAAA 
TACCATAACGTATTTGGTATTGCTGCATATGATAACGATCCTTTACGTGAAGGTATTAAA 
TATG CTAAACAAGCTGGTTGGGACACAGTATCAAAAG CAAT CGTTGGTGGTGCTAAATT C 
ATCGGCAACTCATATGTAAAAGCTGGTCAAAATACACTTTACAAAATGAGATGGAATCCT 
GCACAT CCAGGAACACAC CAATATGCTACAGATGTAGATTGGGCTAACATCAATGCTAAA 
ATCATCAAAGGCTACTATGATAAAATTGGCGAAGTCGGCAAATACTTCGACATCCCACAA 
TATAAATAAGCAACATGAACATAGGATCAAAAGTC 



LOCUS 3 



GATCGCAAGCCAGTTACAGTTGCAGATTTAAAAGTGGAAGGTGCACTTGCAATGATTTTA 
AAAGATGCAATAAAACC^W^CTTAGTAC^TCAATTGAAGGGACACCTGCATTAGTTCAT 
GGTGGACCATTTGCGAATATCGO\CACGGTTGTAACTCAATTTTAGCAACTGAAACAGCA 
CGTGATTTAGCTGATATCGTTGTAACGGAAGCTGGATTTGGTTCAGACTTAGGCGCTGAA 
AAATTCATGGACATTAAAGCGCGTGAAGCAGGATTTGATCCGGCAGCTGTCGTTGTTGTT 
GCGACAATTCGTGCGTTAAAAATGCATGGTGGTGTAGCGAAAGATAATTTAAAAGAAGAA 
AATGTAGAAGCAGTAAAAGCAGGAATTGTTAATTTAGAGCGTCATGTTAATAATATTAAA 
AAATTCGGTGTAGAACCGGTTGTTGCAATTAATGCATTTATACATGATACCGATGCAGAA 
GTAGAATATGTAAAATCTTGGGCTAAAGAAAATAACGTACGAATTGCCTTAACTGAAGTT 
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TGGGAAAAAGGTGGTAAAGGTGGCGTTGACTTAGCAAATGAAGTATTAGAAGTCATTGAT 

C^CCTAATTCATTTAAACCTTTATATGAATTAGAATTACCATTAGAGCAAAAGATTGAA 

AAGATTGTGACTGAAATCTATGGCGGTTCAAAAGTAACGTTTAGCAGTAAAGCGCAAAAA 

CAATTAAAACAATTTAAAGAAAATGGTTGGGATAATTACCCAGTATGTATGGCGAAAACA 

CAATATTCATT C TCAGATG ATCAAACGTTGTTAGGTGCAC CAT CAGGATTTGAAATTACA 

ATTCGTGAATTAGAAGCGAAAACAGGTGCAGGATTTATCGTAGCGTTGACAGGTGCAATC 

ATGACTATGCCTGGTTTACCTAAAAAACCAGCAGCATTAAACATGGATGTTACTGATGAT 

GGTCATGCAATTGGGTTATTCTAATAAATCATGTCAATTGTTTAATAAAGATAAGTAAAT 

AGTTTAATAGACCGGACTGTTGGAGATGCATTATTTCAGCAGTTCGGTTTTTTGCTGTGC 

TAAAAATAGATTCAATTTGGCGAATCTAACGACAATGTTTGAAGGTGGTTAATTAATGTA 

TATGAAGATAAAAAGTGGGCTTGAAGAATAGGAAAGCGATGCAATGAATATTCCATATTA 

AAAAAAATTAATAAAATAGGTTGCAATATTTAATTGGGATGCGCTACAATTAACACTAAT 

AATTGATATTGATAATTATTATCAATTAAATATAATCTTATAGGAGTTGTTAACAACATG 

AACAAACATCAC CCAAAATTAAGGT CTTTCTATTCTATTAGAAAATCAACTCTAGGCGTT 

GCATCGGTCATTGTCAGTACACTATTTTTAATTACTTCTCAACATCAAGCACAAGCAGCA 

GAAAATACAAATACTTCAGATAAAATCTCGGAAAATCAAAATAATAATGCAACTAC^ 

CAGCCACCTAAGGATACAAATCAAACACAACCTGCTACGCAACCAGCAAACA 

AACTATCCTGCAGCGGATGAATCACTTAAAGATGCAATTAAAGATCCTGCATTAGAAAAT 

AAAGAACATGATATAGGTCCAAGAGAACAAGTCAATTTCCAGTTATTAGAT^ 

GAAACGCAGTACTATCACTTTTTCAGCATCAAAGATCCAGCAGATGTGTATTACACTAAA 

AAGAAAGCAGAAGT TGAATTAGACATCAATACTGCTT CAACATGGAAGAAGTTTGAAGTC 

TATGAAAACAATCAAAAATTGCCAGTGAGACTTGT AT CATATAGTC CTGTACCAGAAGAC 

CATGCCTATATTCGATTCCCAGTTTCAGATGGCAGACAAGAATTGAAAATTGTTTCTTCG 

ACTCAAATTGATGATGGAGAAGAAACAAATTATGATTATACTAAATTAGTATTTGCTAAA 

CCTATTTATAACGATCCTTCACTTGTAAAATCAGATACAAATGATGCAGTAGTAACGAAT 

GATCAATCAAGTTCAGTCGCAAGTAATCAAACAAACACGAATAC^ 

TCAACGATCAACAATGCTAATAATCAACCG CAGGCAACGAC CAATATGAGT CAACCTGCA 

CAACCAAAATCGTCAACGAATGCAGATCAAGCGT CAAGC CAACCAGCTCATGAAACAAAT 

TCTAATGGTAATACTAACGATAAAACGAATGAGTCAAGTAATCAGTCGGATGTTAATCAA 

CAGTATCCACCAGCAGATGAATCACTACAAGATGCAATTAAAAACCCGGCTATCATCGAT 

AAAGAACATACAGCTGATAATTGGCGACCAATTGATTTTCAAATGAAAAATGATAAAGGT 

GAAAGACAGTTCTATCATTATGCTAGTACTGTTGAACCAGCAACTGTCATTTTTACAAAA 

ACAGGACCAATAATTGAATTAGGTTTAAAGACAGCTTCAACATGGAAGAAATTTGAAGTT 

TATGAAGGTGACAAAAAGTTACCAGT CGAATTAGTAT CATATGATTCTGATAAAGATTAT 

GCCTATATTCGTTTCCCAGTATCTAATGGTACGAGAGAAGTTAAAATTGTGTCATCTATT 

GAATATGGTGAGAACATCCATGAAGACTATGATTATACGCTAATGGTCTTTGCACAGCCT 

ATTACTAATAACCCAGACGACTATGTGGATGAAGAAACATACAATTTACAAAAATTATTA 

GCT CCGTATCACAAAGCTAAAACGTT AGAAAGACAAGTTTATGAATTAGAAAAATTACAA ' 

GAGAAATTGCCAGAAAAATATAAGGCGGAATATAAAAAGAAATTAGATCAAACTAGAGTA 

GAGTTAGCTGATCAAGTTAAATCAGCAGTGACGGAATTTGAAAATGTTACACCTACAAAT 

GATCAATTAACAGATTTACAAGAAGCGCATTTTGTTGTTTTTGAAAGTGAAGAAAATAGT 

GAGTCAGTTATGGACGGCT TTGTTGAACAT CGATTCTATACAGCAACTTTAAATGGTCAA 

AAATATGTAGTGATGAAAACAAAGGATGACAGTTACTGGAAAGATTTAATTGTAGAAGGT 

AAACGTGTCACTACTGTTT CTAAAGATCCTAAAAATAATT CTAGAACGCTGATTTT CC CA 

TATATACCTGACAAAGCAGTTTACAATGCGATTGTTAAAGTCGTTGTGGCAAACATTGGT 

TATGAAGGTCAATATCATGTCAGAATTATAAATCAGGATATCAATACAAAAGATGATGAT 

ACATCACAAAATAACACGAGTGAACCGCTAAATGTACAAACAGGACAAGAAGGTAAGGTT 

GCTGATACAGATGTAGCTGAAAATAGCAGCACTGCAACAAATCCTAAAGATGCGTCTGAT 

AAAGCAGATGTGATAGAACCAGAGTCTGACGTGGTTAAAGATGCTGATAATAATATTGAT 

AAAGATGTGCAACATGATGTTGATCATTTATCCGATATGTCGGATAATAATCACTTCGAT 

AAATATGATTTAAAAGAAATGGATACTCAAATTGCCAAAGATACTGATAGAAATGTGGAT 

AAAGATGCCGATAATAGCGTTGGTATGTCATCTAATGTCGATACTGATAAAGACTCTAAT 

AAAAATAAAGACAAAGTCATACAGCTGAATCATATTGCCGATAAAAATAATCATACTGGA 

AAAGCAGCAAAGCTTGACGTAGTGAAACAAAATTATAATAATACAGACAAAGTTACTGAC 
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AAAAAAACAACTGAACATCTGCCGAGTGATATTCATAAAACTGTAGATAAAACAGTGAAA 
ACAAAAGAAAAAGC CGG CAC ACCAT C GAAAGAAAACAAACTTAGTCAATCTAAAATGCTA 
CCAAAAACTGGAGAAACAACTT CAAGCCAAT CATGGTGGGG CTTATATGCGTTATTAGGT 
ATGTTAGCTTTATTCATTCCTAAATTCAGAAAAGAATCTAAATAATTAACTAAATATAGC 
ATATGTATGATTAACTTTGTAGACAATGTGAAAGCAATTAATTTATAAACTATTGATTGG 
TTTAATGGCTTTCCTTTAGAGTAAATAAAAAGAACAGCAGTGAGAAATTTTCTAATTGAA 
AATAATCTTACTGCTGTTTTTAATATTTGGATTCATTGTTGTGGTTACTTTAAAAAGTGA 
GC^T(^TTAACGCTTTTTTCGATTTAACAAATGTGATTTAATATCATATTTTAATGCGT 
CGTTGTATTCTTTT T CAGT GAT TTGAT CTTCGATTAACATACG CT TTAATACATAATGT T 
GTCTTTGAATACTATATTTCAAATCTTTATCCGATTTTAACGTTCCATCTTTTTCGTAGG 
GTGTATAGC CAT ATGGG CTTTGCAACAAACCGATAAGGT ATGCAGAT TGTGCAATTGATA 
AATCTTTTGGTGGAATACCAAATAGACTATATGAAGCGGATGCAATTCCGGAAATATrAG 
CGCCATTATAATCTCTACCGAAGGGAACTATATTTAAATATGTATATATAATTTCATCTT 
TTGAGAGTAGGTGTTCTAATCTAATTGCTAGGCGAAGTTCATTTGCTTTTCTACTATATG 
TTTTTT CGTTGGTAAGAACT TGATTTTTAACAAGTTGTTGTGTAATTGTGCTACCACCTG 
AACTTTGATCAGTATTAAAAATA 



LOCUS 4 (E103) 



CAAAGTTAATGTGCTCCTTTTCCTAAGTATTAAATCTATGTATCAACGTCATTTTAACAC 
TAATTAGAACGCCTTCATAGTGTCATTGAGTATGTAATTATTTCTTGGGAAATTTGTTTT 
AATTTTAAAAAACAGGCTTACTTCATATAATTTATGAAATAAACCTGTCAATTTTGGATT 
GATTATGCTTTGTGATTCTTTTTATTTCTGCGTAATAACGCTAAACCTAAAATGCTAAAT 
AATCCGCCGAACAACATGCCGTTGTTTGTTGATTCTTCTCCACCTGTTTCAGGTAGTTCA 
GATTT CTTAGATTGTG CTTTTTTAGTTGGTACCACTGCTTTAACCTTTTCATTGATTTCA 
ATAACAGGTGTTACTACTTTACCTTGTTCCACTGGTTTAGAAGGTTTTTTAGGTTCTTCT 
TTAGCAGGTGGTATTGGTTTACCAGGTTCAGTTGGTACCTCTGGCGTTGGCGGTGTTGGT 
GTTTCCGGCTCGCTTGGTACTTCTGGTGTCGGTGGTGTTGGTGTTTCCGGCTCGCTTGGT 
ACTTCTGGTGTCGGTGGCGTTGGTGGCACGATTGGAGGTGTTGTATCTTCTTCAATCGTT 
TGTTGACCTTCATTATGACCACTTACTTGTGGAAGTGTATCTTCTTCAAAGTCAACACTA 
TTGTGTCCACCGAATTGATAATTTGGTTTATCTTTATTTGTATCTTCTTCAATAATTTCA 
GTGTGCTTATTGAATCCGTGAATATGTGGCACACTGTCGAAGTCGATATCAATGATATTA 
CCACCTTGTTCATACTTAGGTTTGTCTTTCTCTGTATCTTCTTCGAATGATTGGTTACCA 
TTATTTTGACCATGAATTTGAGGTACACTATCGAAATCGATATCTACGATATTGCCACCT 
TGTTCATATTTCGGTTTATCTTCTTCTGTGTCTTCCTCAAATGACTGATTACCGCTATTT 
TGGC(^CCTTCGTAACCTAATTCACTCTTAATATCCACGTGGCTATTTTCTTCGATTTCT 
TCAATCACGCCATAATTACCGTGACCATTTTCAGTTCCTAAACCAGAATGAGAAATATGA 
TG ATTGT TTT CAGT AATTT C CTCGATTGGTCCTTG CGCTTGACCATGTT CTT CAGGTAGT 
T CATCTACTAGTT CAATCAGATTACTTTCAGTCGTATATT CTTTCGTATCTTCAATTGTT 
GTATGATCGCTAACAGCACCAGTTACAATACCTTTTGTAG^ 

AGGTTAGACTCAGTAGTAACCTGACCACCACCTGGGTTTGTATCTTCTTCATATTCAACA 

ACATCAGCATGATGT TTTGAATTTTCATGTGTCGATTCTT CAAAGTCTACATGAATAGAA 

TCTTCTTCAGTTTCAATGGTACCTTCTGCATGACCTTCTGCACCTTCAACAGCTGTATGA 

TATTCAAAATCAATTGGCTTAGAATC^TTACTTTCTTCGATTGTACCAGTCA^ 

TT CTCCACTGG CGGCTCTGATTTAAATTCAAGTTCGATAGGAGTACTATGTTCTATAATA 

GGTTCCTTTAGTTTATCTTTGCCGTCGCCTTGAGCGTTATTAGAGTAAAATGCAACGCCA 

TTTTTCCAAGTTAAATTACTTGTATAATAATAGTTATAATATCCAAAAAGGTGTGTTTGA 

AATTCTAAGTTGCT AGCATTTGAATCATAATAC C CTTCATATTTTATTACATAATTTTTA 

CTTTGGT CTAAATT ATTAAAGTTTAAAGAATAAC CACCATTAGTAT CAAAAT CTAAACTC 

ATATTATCAGTCACATCTT CAAATTTGCTGACATCAT CAAGCTTTGCATATACGCTTT CA 

GCTAAATCGTCTGAACCAATGTGTTTATATACCTTAACTGTTGGATTATTAACCCCTGGT 

TTATTTCCTTTAGTTACTTGACCAGTTACTGTCACAGAGCTTAACGACTGGTTGTTAGGT 

TTCATGTACGCAAAATGACT AAATTTCCCATCTACTTTATTTAAAGT AT CAATTCGAC CA 
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TTAGCTGTTACTCCCCAATTATCTCTAACTCCACCTAAATATTGAATATTAAATATTTTG 
CTAACCGTAGTCTCACCCAATTTAACTTCAACATTTTGGTTACCTTTTTGCGTCACTGTT 
GTAGGATCAATAAATAGATTTAAAGATAATT CAGCAGTTAAAT CTTTCTTTT CTTGTACA 
TATTCTTTAAACGTATATCTAACTTTTCTTTCTCCAATTATTTCTCCTGTCGCCATAACT 
TGAC CATCTGTACTTTTT AT CTCCGGAACTTTACGCAGTGTTGAGATAC CATGAGTTTCA 
AC^TTATCGCTTAATGTGAAATCAAAATAATCTCCCGCCTTAATTCCTTCTCOyUVTTTC 
CATTTATATTTCAAGGTTACTCTTTCTGCGTTATGAGGATTTACAACATTCGTATCTTGT 
TTATGTCCTACAATTTCACTACCTTCTTCTACTTCCACTTTATTTGTTACATCTGTACCT 
GTCGCTTTAGTTTCTTCCACTACTTCTTTCTCTGCAACTGCTGTAACGTCAGTTGATCTT 
TT CATTCTTGGTTTAATTTC TGAGACGTTACTTGGTTGAGCTATGT CAACTTGAGTT CCT 
GTAGTTTCCTTATCAGCAACTTTTTCCGATGGCAAATCAACTCGCGAAGTTTCTACTTTT 
GGTGCTTGCACAGTTTTCGGTGCTTCTTCTGTTGTTACTTGTGTTGATTGTGATGGTTGC 
TCAGTTGATGTCGCGCTGTATGATTGTGTTTCATCTATTGTATTAACGTTATTTGTAGTT 
GTTTGTGTTTCGCTTGCTTTACTTTCAGTAGCTGAACTCCCACTTTCCTCTACTGTAGTA 
TTGTTTTGTTCCGATGCTGCAGCTTCTTTTTCTTGTCCCATTCCAACAACGATCATTGTT 
CCTAAGAATACTGAGGCCGCTCCCAATTTGTGTTTTCTTATGCCGTATCTAAGATTGCTT 
TT CACTATAATATT CTCCCTTAAATGCAAAATTCATTTATTTTTAAAACT CAATAAATGC 
AATTCTATATTGTTCGGTTTTTAAAAGCAATGAAAAAAAGCGAGTTAATAAAAAGTTAAG 
ATTGTTGTTAACTT TATGTATAATGAGTTTTTTATTATTTGAAACT CACATATATAT TGC 
ATACAAAGCTCTTGAACACCTTGATATAACAGGCTTGTATTTTTTATACTTACTTTTTAA 
ATTAAATT CAAATT CATCT AATTTAAAACAATAT ACTAAACCATACATAATAATCGCCTG 
T ACAATG CAT CAT T AAC AAGT CACTGAAACG CCTT T CATTGT ATTAAT AACGT CACTATA 
ATTTTTATATCGTTCGGTTTTTGTTTGATTTTAATGATTATTTATACAAAAACAGCCGTA 
TTT CAAGCCGACATTT TAT^TTT AACTAAATTTGCATCTAGTTAATAATTGCATTTAT CA 
AATTTGTCTTATTGATCCAATCTAATTTGTACTCACAAACTAGTTTAAAATTCTAACTTT 
ATCT CTCAGTT CGTTAT CAATCATC^GACATAAACCAATGAAGCAATCAGAAAACACT CT 
AATTTTCTATTAGAAATTTGATTTAATATAAAAAAACAGGCTTACTTCATATAATTTATG 
AAATAAACCCGTCAATTTTTGTTTAATTATGCTTTGTGATTCTTTTTATTTCTGCGTAAT 
AATGCTAAACCTAGAATGCTGAATAATCCGCCGAACAACATACCTTTGTTTGTTGATTCT 
TCTCCACCTGTTTCAGGTAGTTCAGATTTCTTAGATTGTGGTTTTTTAGTTGGTGCCACT 
GCTTTAACCTTTTCATTGATTTCAATAACAGGTGTTACTACTTTACCTTGTTCCACTGGT 
TTAGAAGGCTTTTTAGGTTCTTCTTTGGCAGGTGGTACTGGTTTACCAGGTTCAGCTGGT 
ACCTCTGGTGTTGGCGGTGTTGGAGTTTCTGGCTCACTCGGCACTTCTGGTGTCGGTGGT 
GTTGGTGTTTCCGGCTCACTTGGTACTTCTGGTGTTGGTGGCGTTGGTGTTTCCGGCTCA 
CTTGGTACTTCTGGTGTCGGTGGCGTTGGTGGCACGATTGGAGGTGTTGTATCTTCTTCA 
ATCGTTTGTTGACCTTCATTTTGGCCGCTTACTTTTGGAAGTGTATCTTCTTCAAAGTCA 
ACACTATTGTGTCCACCGAATTGATAACTTGGTTTATCTTTATTTGTATCTTCTTCAATA 
ATTTCAGTGTGCTTATTGAATCCGTGAATATGTGGCACACTGTCGAAGTGGATATCAATG 
ATGTTACCGCCATGTTCATACTTAGGTTTGTCTTTTTCTGTATCTTCCTCGAATGACTGA 
TTACCTTTATTTTGACCATGAATTTGAGGTACACTATCAAAATCGATATCTACGATATTG 
CCACCTTGTTCATATTTAGGTTTGTCTTCTTCTGTGTCTTCCTCGAATGACTGGTTACCG 
CTATTTTGGCCACCTTCATAACCTAATTCACTCTTAATATCAACGTGGCTATTTTCTTCG 
ATTT CTTCAAT CACGT CATAATTCCCGTGACCATTTTCAGTT CCTAAAC CAGAATGAGAA 
ATATGATGATTGTTTTTAGTAATTTCCTCGACTGGTCCTTGTGCTTGACCATGCTCTTCA 
GGTAATTC^TCCACTAATTCAATCAGATTACTTTCAGTTGTATATTCTTTCGTATCTTCA 
ACTGTTGTATGATCGCTCACTGCGCCAGTTACAATACCTTTTGTAGACTCTTCGTCAAAT 
TCAACTAAGTTAGACTCAGTAGTAACCTGAC CAC CACCTGGGTTTGTATCT T CTTCATAT 
T CAACAACATCAGCGTGAT GTTTTGAATTTT CATGTGTAGtATTCTTCAAAGTCAATTGGA 
TTTGATTCCTCAGAGGACT^GTGTATCCTCC^CGTGACCTGCTTCGCTATCCAC^GC^ 
GT ATGGTAAT C G ATAT CAAT AGCTGATGAA.T C CGT TT CTTCTAT TGTTT CAATGTATC C A 
TCAACATATCCACCTCCACCATCTATAGCTGTGTGGTAA 

TCATATTCCTCTTCAACAGT AGTTACTAAATT CTTAT CATATTGACCTGTAAGAGTTT CT 
TTAATTGTATCTTCTTTATATTCAAATTTATTATTTTGAATAATCGGACCATTTTTCTCA 
TTTC CGTTCGCTTTATTACTGTATAAAACTAAAC CATTAT C CCAAGTTAAGGTATATCCT 
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CTATCATAATAATACTTATAAAGTTGCTCTGGATGTCCTACCATTTGTGTTCTAAAATCA 
ACTT CAT CAGTACCATTTAAATACTCT CCATCATAGTGAACAACATAAGTTTTAT CTAGA 
TTTT CTAT ATT CAATGAAT AG CTTCCATT ATTTTGT AAATT CAAATT C C CACT CAT ATTA 
CTTGTGACTTCTTTAAATTTAGAAGTATCTGTCGTATTTGCATATACACTCTTCGCTATG 
TCTTCATTATTAC C CAAGTATT CAAATAT CCTAACTTTTGGTTGATTTCCATT CTGATTA 
CTACCTTTCATTAAAGTTCCAGTAACAGTCACACTTGTCGTTTTACCATTATTAGGTTTA 
ATAAATGCAACATGCGAAAATCTATTATTCGCTTTATTAAATGTCTCAAT 



LOCUS 5 (L4) 



GATGAAGAAAAAGCTTTTTATCAAGTATTACATCTAAAAGGT^ 

AAC CAATACATCAAAACATTACGCGAACACC CAGAACGTGCACAAGAAGTATTCTCTGAA 

TCACTTAAAGACAGCAAGAACCCAGACCGACGTGTTGCACAACAAAACGCTTTTTACAAT 

GTTCTTAAAAATGATAACTTAACTGAACAAGAAAAAAATAATTACATTGCACAAATTAAA 

GAAAACCCTGATAGAAGCCAACAAGTTTGGGTAGAATCAGTACAATCTTCTAAAGCTAAA 

GAACGTCAAAATATTGAAAATGCGG ATAAAGCAAT TAAAGATT T C CAAGAT AACAAAGCA 

CCACACGATAAATCAGCAGCATATGAAGCTAACTCAAAATTACCTAAAGATTTACGTGAT 

AAAAACAACCGCTTTGTAGAAAAAGTTTCAATTGAAAAAGCAATCGTTCGTCATGATGAG 

CGTGTGAAATCAGCAAATGATGCAATCTCAAAATTAAATGAAAAAGATTCAATTGAAAAC 

AGACGTTTAGCACAAO^TGAAGTTAACAAAGCACCTATGGATGTAAAAGAGCATTTACAG 

AAACAATTAGACGCATTAGTTGCTCAAAAAGATGCTGAAAAGAAAGTGGCGCCAAAAGTT 

GAGGCTCCTCAAATTCAATCACCACAAATTGAAAAACCTAAAGTAGAA 

GAAGTCCCTCAAATTC^TCACCAAAAGTTGAGGTTCCTCAATCrAAATTATTAGGTTAC 

TACCAATCATTAAAAGATTCATTTAACTATGGTTACAAGTATTTAACAGATACTTATAAA 

AGCTATAAAGAAAAATATGATACAGCAAAGTACTACTATAATACGTACTATAAATACAAA 

GGTGCGATTGATCAAACAGTATTAACAGTACTAGGTAGTGGTTCTAAATCTTACATCCAA 

CCATTGAAAGTTGATGATAAAAACGGCTACTTAGCTAAATCATATGCACAAGTAAGAAAC 

TATGTAACTGAGTCAATCAATACTGGTAAAGTATTATATACTTTCTACCAAAACCCAACA 

TTAGTAAAAACAGCTATTAAAGCTG^GAAACTGCATGOT 

AATTTATTATCATTCTGGAAATAATCAATCAAAAATATCTTCTCTAGTTTTACATCATTT 
TTTAAATAATTTT CGTAACAAACCGTGATTAAAAAGAACCGTTGATT CTCAATCGAATCT 
ACGGTTCTTTTTTCATTTTCGATCAATTAAATGCTTCTTCGCTATTTGTCAGCCCACTTT 
TTTACCTGCAACTTGTTAAATAATCCTTACATCGTTAACGAATAGTTCATCATTTAGTTG 
AATCAGCTCAACTTTATTAACTTCATATTTTCACAAACTATTGCGCAATCCATTCCTTTT 
CCACTACAAGCACCATAATTAAACAACAATTCAATAAAATAAGA 

ATGTAGCTATATAAACGCCTGCGACCAATAAATCTTTTAAACATAACATAATGCAAAAAC 
AT CATTTAACAATGCTAAAAATGTCT CTTCAATACATGTTGATAGTAATTAACTTTTAAC 
GAACAGTTAATTCGAAAACGCTTACAAATGGATTATTATATATATGAACTTAAAATTAAA 
TAGAAAGAAAGTGATTTCTATGATTAAAAATAAAATATTAACAGCAACTTTAGCAGTTGG 
TTTAATAGCCCCTTTAGC CAATCCATTTATAGAAATTT CTAAAGCAGAAAATAAGATAGA 
AGATATCGGCCAAGGTGCAGAAATCATCAAAAGAACACAAGA^ 

AGCTATAACTCAAAACATTCAATTTGATTTTGTAAAAGATAAAAAATATAACAAAGATGC 
CCTAGTTGTTAAGATGCAAGGCTTCATTAGCTCTAGAACAACATATTCAGACTTAAAAAA 
ATAT CCATATATTAAAAGAATGAT ATGGC CATTTCAATATAATATCAGTTTGAAAACGAA 
AGACTCTAATGTTGATTTAATTAATTATCTTCCTAAAAATAAAATTGATTCAGCAGATGT 
TAGTCAGAAATTAGGCTATAATATCGGCGGAAACTTCGAATCAGCGCCATCAATCGGAGG 
CAGTGGCTCATTCAACTACTCTAAAACAATTAGTTATAATCAAAAAAACTATGTTACTGA 
AGTAGAAAGTCAGAACTCTAAAGGTGTTAAATGGGGAGTGAAAGCAAATTCATTCGTTAC 
ACCGAATGGTCAAGTATCTGCATATGATCAATACTTATTTGCACAAGACCCAACTGGTCC 
AGCAGCACGAGACTATTT CGT CCCAGATAATCAACTACCTCCTTTAATTCAAAGTGG CTT 
TAATCCAT CATTTATTACAACATTGT CACACGAAAGAGGTAAAGGTGATAAAAGCGAGTT 
TGAAATCACTTACGGCAGAAACATGGATGCTACATATGCTTACGTGACAAGACATCGTTT 
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AGCCGTTGATAGAAAACATGATGCTTTTAAAAACCGAAACGTTACAGTTAAATATGAAGT 
GAACTGGAAAACAO^TGAAGTAAAAATTAAAAGCATCACACCTAAGTAAACAGTTCAATC 
ATCTTAAAAAATCCTGGGACACTTCATACTTGTCTCAGGATTTTTTAACAAATTGAATCA 
G C CT CAT AACAT TAAAT T ATTT T AT CGT ACATT AAATTT AAT AAT AAC AACTGATTTTTA 
TAAG AATAAAGTAT C GAAC CAT AGTAGATACACAAAT AAT ACAAATGAAACAATTTAACT 
TGAAAGCTTAAATAAATATTATCAAGTTAATAAACAATTAATTTTTAGATGGATTCATCA 
AAAATCGTAAAAAAGCACAATTTGTATTTTACAAACATTAATTAAAAAAGAAAGCAAGAC 
ATTCGTGCAATCGGTTACCTTAAATTGTTTACAACTGTCAACAATACCAAGGTTTTATTA 
ACT AT ATTT CTCACAAAATTAGCTTTTAGCATT CCAAACAAAAAAGGTTAAATCGAACGG 
AATTATGGCATTTTTAACTTAATTGTAAAAAAAGTTGATAATGGTCAATTGTTAATGAAC 
AGTTAATTATAATAACGCCCAAAATATATTATTATTTAATTAAGTTAAATAAAATTATAG 
AAAGAAAGTGAAACTTATGCTTAAAAATAAAATATTAACTACAACTTTATCTGTGAGCTT 
ACTTGCCCCTCTTGCCAATCCGTTATTAGAAAATGCTAAAGCTGCTAACGATACTGAAGA 
CATCGGTAAAGGAAGCGATATAGAAATTATCAAAAGGACAGAAGATAAAACAAGTAATAA 
ATGGGGCGTGACTCAAAATATTCAATTTGATTTTGTAAAGGATAAAAAATATAACAAAGA 
TGCTTTGATATTAAAGATGCAAGGATTCATTAGCTCTAGAACAACATATTACAACTATAA 
AAAAACTAATCATGTTAAAGCTATGCGATGGCCATTCCAATATAATATTGGTTTAAAAAC 
AAATGATAAATATGTTTCTTTAATTAATTATTTACCTAAAAATAAAATTGAATCTACAAA 
CGTGAGT CAGACATTAGGATACAATATCGGTGGTAATTT CCAATCAGCCCCATCACTCGG 
TGGTAATGGATCATTTAACTATTCTAAATCGATTAGCTATACAC 



LOCUS 6 (Dl) 



GATCATATAAATAGTGTTTAGATGCTATAGTCGGATGCTTAAGTAATTTAAAGAAAGTAT 
CTTTAACATCGATGTGTGTATAATCATTTTTAGAAGTATTATAATCTTTTTCTTCTCCTT 
CTAAAATATATACAGGTGCTTCATCAGCTAGTGGTTCAACTGGAATGTCAGCATAAACTT 
CGT CAT CATATGTTAAAACAAAACGATTTGTATCTGTAACTTCAC CTATAACAGCACTAT 
C C AATT CGTGCTT AT CAAATAAAT CT AAG AATTTTTGTT CAGTAC CTTTTT C AAC AACT A 
GTAACATACGTTCTTGAGTTTCTGAAAGCATCATTTCATAAGGAGAAATACC TGGCT CAC 
GTGT TGGCACTTGTTCTAAT CTCAAATGTAACCCACTACCAC CTTTTGCCGC CAT TT CAG 
ACGATGAAGATGTTAAACCAGCAGCAC C CATATCTTGAATAC CAACTAATT CAT CAAATG 
TAATTGCTTCAAGTGTTGCTTCCATTAATTTTTTACCTACAAATGGATCACCGATTTGTA 
CAGAAGGTCGTTTACTTTCG CTTTCTTC CGTCAATTCTTCAGATGCAAAAGT AGCAC CAT" 
GAATACCATCTCGACCAGTTTTCAAACCAACATAAATGACCGAATTACCTACACCTTTTG 
CTGTG C CTTTTTGAAT C ATGT CGTGATTGATAACACCAACACACATTGCAT TAACAAGTG 
GATTGCCATCATAACGTTCATCAAATTCGATTTC^CC^^ 

AGTTACCATAACCTCCGATACCCTTTACAA^CCTTTAAGTAATCTTTGGTTTTGTTTAT 
TAT CT AATT CTCCAAATCTAAGACTGTTTAACAAATTAATAGGTCTAGCC C C AAT AGAGA 
CAATGTC^CGAATGATTCCACC^CGCCTGTAGCAGCCCCTTGATATGGTTCAATTGCTG 
ATGGATGATTGTGAGACTCTACTTTAAATACTACGGCTTGATTATCACCTATATCGACTA 
CCCCTGCACCTTC^CCAGGCCCCATAAGCACATGGTCACCTGACGTAGGAAATTGCTTTA 
AAAACGGTTTAGAATGTTTATAAGAGCAATGTT CACTCCACAT AACAGAAAAGATAC CTG 
TTTCTGTAAAGTTAGGTTGTCTGCCTAAAATATCGCAAACTTTTTCATATTCTTGATCAC 
TTAATCCCATATCTTGATATACTTTTTCAAGTTTAATTTCTTCAACGCTTGGTTCGATAA 
ATTTAGACATGTTGTTCCCTCCAACTTTTTACCATCGCTTCAAATAATTTCACACCACTA 
TCAGTACCTAACAACGTTTCTAAAGCTCTTTCAGGATGTGGCATCATGCGACATACATTG 
C CTTTTT CGTTAACAATTCCTGCAAT AT CATCATATGAACCGTTCGGATTATTCACAT AT 
TTC AGAAT AATTTGATTGT TAG C TTTTAATTGTTGATAT AT TT CATCAG T AC AAT AAT AA 
TGACCTTCACCGTGAGCTACAGGATATATAACTTTTTCACCTTGTTCATAAAGATTTGTA 
AATGCCGTTTGATTATTCACTATTTCTAACTCTTCATTTCTACTAATAAATAAATGTGAA 
TCGTTATGCAATAATGCACCAGGTAATAAGCCTATTTCAGTTAAAATTTGAAACCCATTA 
CAAACACCTAATACT 
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37 



WO 03/011899 PCT/GB02/03606 



TTCAATTTCTTCTAATTCCATTCTGTAGCCATTCAATTTGATTTGGAAATCAATACGACC 
TTGAATGAACCATTGACCATTTTCAAACTTCGCTTTATCACCAGTGTGATATGTACGAAT 
ACCGTCATCGAAATTAAATACTTCAGCTGTTTTTTGGTCATTTTTTAAGTATCCTAAACT 
TACACTTTGACCTTCGATAACAAGTTCACCTTCATCTGTAGTAGATAATCTTGCGCCTGG 
TCTTTCAACGCCAACAGGTAATGTCGGATATTGATCTAAGATTTCTTGTGTAATTTGAAT 
ACTTGTAACIGCTACCGTAGCTTCAGTTGGACCATATGTGTTGTAAATCGTCGCACTTGG 
GAAACGGTTTACTAACGCTTTTGCTGCTCTGTGAGGTAGAATTTCACCACAGAAGAAGAA 
TTCGTTAAGACTACCATATTGTTCTTCATTAAGCGTTGGTAATAATAAACACATTTCCAT 
AAATGATGGTGTTGATACCCAAATGTTAATCGGTGTTGCTGTTAGCATTTCATTTAATAA 
TTTAGGTTTATTAATCATGTTTTTATCTACAAGATTTAATGTACCGCCTGATGCTAAACA 
TGGATAAATAGCCATTACAGATAAATCAAATGAAAATGGCGCTTGGTTAAGCCATTGTTG 
TTCATTT CCTGATTTATTAAGTTCTAACATCCACTCAGTAAATTGAACTAAACT TG CATA 
TTCAATTTGAACACCTTTAGGTTCCCCAGTAGAACCAGATGTAAAGATTGTGTATACTGT 
GTCGTTATCTTTAATCTGACTATCAAAAATTACTGGGTCTTGAGATGTTTTAATATCTTC 
TATTGTAAATACTTCGCCTTCTAAACTTTCAAATGATTCATCAGTCGTATTAAATACAAA 
CTCTGGTTGAACCTTGTTAATAATCATTTTAATACGGT CTTCAGGAATTGAAGTGT CTAC 
AGGTACATATCCACATCCTGCTTTAATGGCACCAATCATCCCAACAATCATATATGGTGA 
CATGTGACCGAATAAAATCATCGGTTTCTTACTACCTTGTAATCGATGTGCTAATTTACT 
AGACTCATCCATTAACTGTTGATAAGTTAATTCATCAGTTGTGTGTCTAACAGCAATGCT 
TTGTGGATTTGCATCCGCAAACGCTTG CAGCTTGTTAATAATATCTGT CATATTAAGTCT 
CCCTCATTAGAACTCATTATAAATGAAGTTATTGTGTGTGTCGCCACTGCCATAAATTAA 
ATATAAAGTAATAAATATTGCCAAATACAATAGTGTTAATAAATATGGTTTGAATGCTTC 
AACATATTTATTAGGTGGCTGTTTACTTTTAGATTT CATATTGCACCT CTTAAAGTT CTT 
AGTAAAAACGCCTTTATAAAGACCGTTCAATATAAAATACGTTTTAAAATTTGTTTTTTA 
CAATTCATTATATCGATATTCATAATGAAATTCAATTTTAATTTTATAGATTCAACATAG 
TAATTGGTTGTCATCACTCAATTATTGTAAATGATACACTTTGTTGAGAACATCATTCAT 
TTTAAAGGTTATTTAAACAATAAACAATTACAGTCTATATAACAATTTTGTTATATACGT 
CAAAATCAAATAAACTCATCACATTAATATGACGAGTTTATAATGTTATTGAATTATCAT 
CAGCGCAAATATATACATTCGCAAGTCAAGCATAACATATTTAACAATTGCTTTGCTTGT 
TTTACCAATGATTAAAAACCATACTTATTTTCAATTTACTGGAGTATGTGGTACCTGATT 
TGTCATAACCGCTTCTATATTATTAATACATAATTGAATCATATTGTCCCGTGTTGTTAC 
TGATGCGCTACCAATGTGTGGTGTAATCAGAACATTATCACGT CC CAT TAATGGATGTGT 
ATG 



LOCUS 8 (D4) 



TG ATC CAAAT ATTCAC CAAGCT GTAGT T CAAGATGAT AACC CTG AT TT TGAAT CT GG CGA 

AATCACTCAAGAACTACAAAAAGGATACAA.GCTTAAAGATAGAGTATTAAGACCATCAAT 

GGTCAAAGT AAAC CAATAACTTAAATTTGGCG AAAAGACATTGTT TAAAATTAAATTAAT 

TTAATGATTAAATGGAGGAATTTTATTATGAGTAAAATTATTGGTATAGACTTAGGTACA 

AC AAATTCATGTGT AACAGT ATTAGAAGG CGATGAGC C AAAAGTAATT CAAAACC C TGAA 

GGTTCACGTACAACACCATCTGTTGTAGCTTTCAAAAATGGAGAAACTCAAGTTGGTGAA 

GTAGCAAAACGTCAAGCTATTACAAACCCAAACACTGTTCAATCTATTAAACGTCATATG 

GGTACTGATTATAAAGTAGATATTGAAGGTAAATCATACACACCACAA 

ATGATTTTACAAAACTTAAAAAATACAGCTGAAkGCTATTTAGGTGAGA^ 

GCTGTAATTACAGTACCTGCATACTTTAACGATGCTGAACGTCAAGCAACTAAAGATGCT 

GGTAAAATTGCTGGTTTAGAAGTTGAGCGTATCATTAATGAACCAACAGCTGCAGCATTA 

GCATATGGTTTAGACAAAACTGATAAAGATGAAAAAGTTCTTGTTTTTGACTTAGGTGGC 

GGTACATTTGACGTATCTATCCTAGAATTAGGTGACGGTGTATTCGAAGTACTATCAACA 

GCCGGTGACAACAAACTTGGCGGTGATGATTTTGACCAAGTAATTATTGAC 

GCAGAATTCAAAAAAGAAAATGGCGTAGACTTATCTCAAGATAAAATG^ 

TTGAAAGATGCTGCTGAAAAAGCTAAAAAAGACTTATCAGGTGTATCACAAACTCM 

TCATTACCATTTATCTCAGCTGGTGAAAACGGTCCATTACACTTAGAAGTAAACTTAACT 
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CGTTCTAAATTTGAAGAATTATCAGATTCATTAATTAGAAGAACAATGGAACCTACACGC 
CAAGCAATGAAAGACGCTGGCTTAACAAACTCAGATATCGATGAAGTTATCTTAGTTGGT 
GGATC 



LOCUS 9A (D22) 



GATCAGAATACGATTAAGCAAGGTGTTAACTTCACTGATGCCGACGAAGCGAAACGTAAT 
GCATATACA^TGCAGTGACGCAAGCTGAACAAATTT^ 

ACTTCAAAAGACGGTGTCGAAACTGCGTTAGAAAATGTACAACGTGCTAAAAACGAATTG 
AACGGTAATCAAAATGTTGCGAACGCTAAGACAACTGCGAAAAATGCATTGAATAACCTA 
ACATCAATTAATAATGCACAAAAAGAAGCATTGAAATCk 

GTTGCAGGTGTAAATCAAGTGTCTACAACGGCATCTGAATTAAATACAGC^TGAGCAAC 

TTACAAAATGGTATTAATGATGAAGCAGCTACAAAAGCAGCGCTTAATGGTACTCAAAAC 

CTTGAAAAAGCTAAACAACACGCAAATACAGCAATTGACGGTTTAAGCCATTTAACAAAT 

GCACAAAAAGAGGCATTAAAACAATTGGTACAACAATCGACTACTGTTGCAGAAGCAC^ 

GGTAATGAGCAAAAAGCAAACAATGTTGATGCAGCAATGGACAAATTACGTCAAAGTA^ 

GCAGATAATGCGACAACAAAACAAAACCAAAATT^ 

GATGCGTACAATAATGCTGTCACAACTGCACAAGGTATTATTGATCAAACTACAA 

ACTTTAGATC CGACTGTT AT CAATCAAGCTG CTGGACAAGTAAGCACAACTAAAAATGCA 

TTAAATGGTAATGAAAACCTAGAGGCAGCGAAACAACAAGCGTCACAATCATTAGGTTCA 

TTAGATAACTTAAATAATGCG CAAAAACAAACAGTTACTGAT CAAATTAATGGCGCGCAT 

ACTGTTGATGAAGCAAATCAAATTAAGCAAAATGCGCAAAACTTAAATACAGCGATGGGT 

AACTTGAAACAAGCGATAGCTGACAAAGATGGTACGAAAGCGACAGTTAACTTCACTGAT 

GCAGATCAAGCAAAACAACAAGCATATAACACTGCTGTTAC 

T CAAAAG CTAATGG CGGCAAT G CAACACAAG CT GAAGTTGAAC AAGCAAT CAAACAAGT T 

AATGCTGC^WVACAAGCATTAAATGGTAATGCCAACGTTCAACATGCAAAAGACGAAGCA 

ACAGCATTAATTAATAGCTCTAATGACCTTAACCAAGCACAAAAAGACGCATTAAAACAA 

CAAGTTCAAAATGCAACTACTGTAGCTGGTGTAAACAATGTTAAACAAACAGCACA^ 

TTAAACAATGCTATGACACAATTAAAACAAGGCATTGCAGATAAAGAACAAACAAAAGCT 

GATGGTAACTTTGTCAATGCAGATCCTGATAAGCAAAATGCATATAATCAAGCAGTAGCG 

AAAGCTGAAGCATTAATTAGTGCTACGCCTGATGTTGTCGTTACACCTAGCGAAATTACT 

GCAGCGTTAAATAAAGTTACGCAAGCTAAAAATGATTTAAATGGTAATACAAACTTAGCA 

ACGGCGAAACAAAATGTT CAACATGCTATTGAT CAATTGCCAAACTTAAACCAAG CGCAA 

CGTGATGAAT ACAG CAAACAAAT C ACG C AAGCAACAC TTGT AC CAAACGT CAATG CTATT 

CAACAAGCGGCGAC^ACGCTTAATGACGCGATGACACAATTGAAACAAGGTATTGCGAAT 

AAAGCACAAATTAAAGGTAGCGAGAACTATCACGATGCTGATACTGACAAGCAAACAGCA 

TATGATAATGCAGTAACAAAAGCAGAAGAATTC 

GATC CAAATACAATT CAACAAGCATTAAC TAAAGTGAATGACAC AAAT CAAGCACTTAAC 
GGTAAT CAAAAAT TAGCTGATGC CAAACAAGATG CTAAGACAACACTTGGTACACTAGAT 
CATTTAAATGATGCTCAAAAACAAGCGCTAAC^CTC^GTTGAACAAGCAC(^GATATT 
GCAACAGTTAATAATGTTAAGCAAAATGCTCAAAATCTGAATAATGCTATGACTAACTTA 
AACAATGC&TTACAAGATAAAACTGAGACATTAAAT^ 

CAAGCTAAGAAAGATGCTTATACTAATGCGGTTTCACATGCAGAAGGTATTTTATCTAAA 
GCAAATGGCAGCAATGCAAGTCAAACTGAAGTGGAACAAGCGATGCAACGTGTGAACGAA 
GCGAAAC^GCATTGAATGGTAATGACAATGTACAACGTGCAAAAGATGCAGCGAAAC^ 
GTGATTACAAATGCAA^TGATTTA\ATCAAGCAATGACACAATTGAAACAAGGTATTGC^ 
GATAAAGACCAAACTAAAGCAAATGGTAACTTTGTCAATGCTGATACTGATAAGCAAAAT 
GCTTACAACAATGCGGTAGCACATGCTGAACAAAT^ 

GTGGATCCACAACAAGTGGCTCAAGCGTTACAACAAGTGAATCAAGCTAAGGGTGATTTA 
AACGGTAACCATAACTTACAAGTTGCTAAAGACAATGCAAATACAGCCATTGATCAGTTA 
CCAAACTTAAATCAACCACAAAAAACAGCATT^ 

GTTACAGGTGTTAATGCTATTAAGCAAAATGCTGATGCGTTAAATAATGCAATGGGTACA 
TTGAAACAACAAATTCAAGCGAACAGTCAAGTACC^ 
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GATCAAGACAAACAACAAGCAT^ 

GGCATACCAACACCTGTATTGACGCCTGATACAGTAACAC^ 

CAAGCGAAAGATGCATTAAACGGTGATGAAAAATTAGCACAAGCGAAACAAGAAGCTTTA 

GCAAATCTTGATACGTTACGCGATTTAAATCAACCACAACGTGATGCATTACGTAACCAA 

ATCAATCAAGCACAAG CGTTAGCTACAGTTGAACAAACTAAACAAAATG CACAAAATGTG 

AATACAGCAATGAGTAACTTGAAACAAGGTATTGCAAACAAAGATACTGTCAAAGC^GT 

GAGAACTATCATGATGCTGATGCCGATAAGCAAACAGCATATACAAATGCAGTGTCTCAA 

GCGGAAGGTAT TATCAATCAAACGACAAAT CCAACGCTTAACC CAGATGAAATAACACGT 

GCATTAACTCAAGTGACTGATGCTAAAAATGGCTTAAACGGTGAAGCTAAATTGGCAACT 

GAAAAGCAAAATGCTAAAGATGCCGTAAGTGGGATGACGC 

C^GCATTAAAAGGTCAAATCGATCAATCGCCTGAAATTGCTACAGTGAACCAA 

CAAACAGCAACGAGCCTAGATCAAGCAATGGATCAATTATCACAAGCTATTAATGATAAA 

GCTCAAACATTAGCGGACGGTAATTACTTAAATGCAGATCCTGACAAACAAAATGCGTAT 

AAACAGGCAGTAGCAAAAGCTGAAGCATTATTGAATAAACAAAGTGGTACTAATGAAGTA 

CAAGCACAAGTTGAAAGCATCACTAATGAAGTGAACGCAGCGAA 

AATGACAATTTGGCAAATGCAAAACAACAAGCAAAACAACA^ 

TTAAATGATGCACAAAAACAATCATTTGAAAGTCAAArTACACAAGCGCCACTTGTTACA 
GATGTCACTACGATTAATCAAAAAGCACAAACGTTAGATC 



LOCUS 9B (12) 



GATCTTTTAGT TTATTTATAGTT CTTGAAAAGCGTGCTACAAATCCTTTAATCGATTTTA 

AATTATTTAAAAATAAAGCTTACACAGGTGCAACAGCTTCAAACTTTTTGTTAAATGGTG 

TTGCAGGAACATTAATAGTAGCCAACACATTTGTTCAAAGAGGTTTAGGATATTCTTCAT 

TGCAAGCAGGAAGTTTATCAATCACTTATTTAGTAATGGTACTAATTATGATTCGTGTTG 

GTGAAAAGTTACTTCAAACACTCGGATGCAAGAAACCAATGTTAATTGGAA 

TTATTGTCGGAGAATGTCT CATTT CATTAACTTT CTTGCCAGAAATATTCTATGT CATTT 

GTTGTATTATAGGTTATTTATTCTTTGGTTTAGGACTAGGGATATATGCTACACCATCAA 

CAGATACAGCAATTGCAAATGCACCGTTAGAAAAAGTAGGCGTTGCTGCAGGTATCTATA 

AAATGGCTTCTGCATTAGGTGGAGCATTTGGCGTCGCATTGAGTGGTGCAGTATATGCAA 

TCGTATCAAATATGACAAACATTTATACAGGTGCAATGATTGCATTATGGTTAAATGCA^ 

GTATGGGAATATTATCATTCGTTATCATTTTGTTACTTGTGCCTAAACAAAACGACACTC 

AATTATGATAATTGAGAATTAAATTGAAATCATACAAGTCGCTACAATATTAAACAAAAA 

TATAAACCGATTCTTATGTGTCATTATTTTAAATGAACATAGGGATTGGTTTTTTATTAC 

TCTTTTACGCTACTTTATTTATAATTATTATAAATTGTCACAAATTCAATTTACCTTACA 

ATArATTTTGTGTTATTATATTCTGGAGCATAAATAAATTGTTCAACACATAGTTGTAAT 

GTGTTTCAATACTTTTTGGATAGATTGCGAAATTGTATTGAATCGTCATCGTTTTAAATT 

TTTAAATGAGAATGGAATGAGCATTACAATACACAAGCAATCAAAAGTAAAT^ 

AACACAACAGAGACATAACAACAAGATAAGGAGTGAACAATAGCT^ 

AAAATTCAAAAGTTTAGTATT CGTAAATATACAGTTGGTACATTTT CAACTGTCATTGCG 

ACATTGGTATTTTTAGGATTCAATACATCACAAGCACATGCTGCTGAAAC^AATCAAC^ 

GCAAGCGTGGTTAAACAGAAAa^CAAAGTAATAATGAACAGACTGAGAATCGAGAATCT 

CAAGTACAAAATTCTCAAAATTCACAAAATGGTCAATCATTATCTGCTACTCATGAAAAT 

GAGCAAC CAAATATTAGTCAAGCTAATTTAGTAGAT CAAAAAGTAGCGCAATCATCTACT 

ACTAATGATGAACAAC CAGCAT CT CAAAATGTAAATACAAAGAAAGAT TCGGCAACGG CT 

GCGACAACACAACCAGATAAAGAACAAAGTAAGCATAAACAAAACGAAAGTCi^ 

AATAAAAATGGAAACGACAATAGAGCGGCTCATGTAGAAAATCATGAAGCAAATGTAGTA 

ACAGCTTCAGATTCATCTGATAATGGTAACGXACAACATGACCGAAATGAATTACAAGCG 

TTTTTTGATGCAAATTATCATGATTATCGCTTTATTGACCGTGAAAATGCAGATTCTGGC 

ACATTTAACTATGTAAAAGGCATTTTTGATAAGATTAATACGTTATTAGGCAGTAATGAT 
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GATCAAGAAAAACGTCAAGCGTATGATTCAAAAGTGACTAACGCTGAAAATATCATTAGT 

GGTACACCGAATGCGACATTAACAGTCAATGACGTAAATAGTGCGGCATCACAAGTCAAT 

GCGGCTAAAACAGCATTAAATGGTGATAACAACTTACGTGTAGCGAAAGAGCATGCCAAC 

AATACAATTGACGGCTTAGCACAATTGAATAATGCACAAAAAGCAA 

GTTCAAAGTGCAACTACATTAGATGGTGTT CAAACTGTTAAAAATAGTTCT CAAACGTTG 

AATACAGCGATGAAAGGCTTAAGAGATAGTATTGCGAATGAAGCAACAATTAAAGCAGGT 

CAAAACTACACTGACGCAAGT C CAAATAATCGTAACGAGTACGACAGTGCAGTTACTGCA 

GCAAAAGC^TCATTAATCAAACATCGAACCCAACGATGGAACCAAATACTATTACGCAA 

GTAACATCACAAGTGACAACTAAAGAA : CAGGCATTAAATGGTGCGCGAAACTTAGCTCAA 

GCTAAGACAACTGCGAAAAACAACTTGAATAACTTAACATCAATTAACAATGCACAAAAA 

GATGCGTTAACGCGTAGCATTGATGGTGCAACAACAGTAGCTGGTGTAAATCAAGAAACT 

GCAAAAGCAACAGAATTAAATAACGCAATGCATAGTTTACAAAATGGTATCAATGATGAG 

ACACAAACAAAACAAACTCAGAAATACCTAGATGCAGAGCCAAGTAAGAAATCAGCTTAT 

GATCAAGCAGTAAATGCAGCGAAAGCAATTTTAACAAAAGCTAGTGGTCAAAATGTAGAC 

AAAG CAGCAGTTGAACAAG CATTGCAAAATGTGAACAGTACGAAGACGGCGTTGAACGGT 

GATGCGAAATTAAATGAAGCTAAAGCAGCTGCGAAACAAACGTTAGGTACATTAACACAC 

ATTAATAATGCACAACGTACAGCGTTAGACAATGAAATTACACAAGCAACAAATGTTGAA 

GGTGTTAATACAGTTAAAGCCAAAGCGCAACAATTAGATGGTGCTATGGGTCAATTAGAA 

ACATCAATTCGTGATAAAGACACGACGTTACAAAGTCAAAATTATCAAGATGCTGATGAT 

GCTAAACGAACTGCTTATTCTCAAGCAGTAAATGCAGCAGCAACTATTTTAAATAAAA^ 

GCTGGCGGTAATACACCTAAAGCAGATGTTGAAAGAGCAATGCAAGCTGTTACACAAGCA 

AATACTGCATTAAACGGTATT CAAAACTTAGAT CGTGCGAAACAGGCTGCTAACACAGCG 

ATTACAAATGCTTCGGACTTAAATACAAAACAAAAAGAAGCATTAAAAGCACAAGTAACA 

AGTGCAGGACGTGTATCTGCAGCAAATGGTGTTGAACATACTGCGACTGAATTAAATACT 

GCGATGACAGCTTTAAAGCGTGCCATTGCTGATAAAGCTGAGACAAAAGCTAGTGGTAAC 

TATGTCAATGCTGATGCGAATAAACGTCAAGCATATGATGAAAAAGTTACAGCTGCCGAA 

AATATCGTTAGTGGTACACCAACACCAACGTTAACACCAGCAGATGTTACAAATGCAGCA 

ACGCAAGTAACGAATGCTAAGACGCAGTTAAACGGTAATCATAATTTAGAAGTAGCGAAA 

CAAAATGCTAACACTGCAATTGATGGTTTAACT^ 

CTTAAAGAACAAGTGGGTCAAGCGACGACGTTGCCAAATGTTCAAACTGTTCGTGATAAT 
GCACAAACATTAAACACTGCAATGAAAGGTCTACGAGATAGCATTGCGAATGAAGCAACG 
ATTAAAGC^GGTC^AAACTACACAGATGCAAGTCAAAACAAACAAACTGACTACAACAGT 
GCAGT CACTGCAGCAAAAGCAATCATTGGTCAAACAACTAGT CCAT CAATGAATGCGCAA 
GAAATTAATCAAGCGAAAGACC^GTGACAGCTAAAC^CAAGCGTTAAACGGTCAAG^ 
AACT^AAGAACTGCGCAAACAAATGCGAAGCAACATTTGAACGGCTTAAGTGACTTAACT 
GACGCTCAAAAAGATGGAGTGAAACGTCAAATCGAAGGTGCAACGCATGTTAATGAAGTA 
ACACAAGCACAAAATAATGCGGATGCATTAAATACAGCTATGACGAACTTGAAAAATGGT 
ATT CAAGATC AGAAT ACGATTAAGCAAGGTGTTAACTTCACTGATG C CGACGAAG 



LOCUS 9D (Mil) 



TATCACAAGCTATTAATGATAAAGCTCAAACATTAGCGGACGGTAATTACTTAAATGCAG 
ATCCTGACAAACAAAATGCGTATAAACAGGCAGTAGCAAAAGCTGAAGCATTATTGAATA 
AAC AAAGT GGTACTAATGAAGT ACAAGCACAAGTTGAAAG CAT C ACT AAT GAAGTGAAC G 
CAGCGAAACAAGCATTAAATGGTAATGACAATTTGGCAA^ 

AACAATTGGCGAACTTAACACACTTAAATGATGCACAAAAACAATCATTTGAAAGTCAAA 
TTACACAAGCGCCACTTGTTACAGATGTCACTACGATTAATCAAAAAGCACAAACGTTAG 
ATCATGCGATGGAATTATTAAGAAATAGTGTTGCGGATAATCAAACGACATTAGCGTCTG 
AAGATTATCATGATGC^CTGCGCAAAGAO^AAATGACTATAACCAAGCTGTAACAGCTG 
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CTAATAATATAATTAATCAAACTACATCGCCTACGATGAATCCAGATGATGTTAATGGTG 

CAACGACAC^GTGAATAATACGAAAGTTGCATTAGATGGTGATGAAAACCTTGCAGCAG 

OTAAACAACAAGCAAACAACAGACTTGATCAATTAGATCATTTGAATAATGCG 

AACAGTTACAATCACAAATTACGCAATCATCTGATATTGCTGCAGTTAATGGTCAC^ 

AAACAGCAGAATCTTTAAATACTGCGATGGGTAACTTAATTAATGCGATTGCAGATCATC 

AAGCCGTTGAACAACGTGGTAACTTCATCAATGCTGATACTGATAAACAAACTGCTTATA 

ATACAGCGGTAAATGAAGCAGCAGCAATGATTAACAAACAAACTGGTCAA^ 

AAACAGAAGTAGAACAAGCTATTACTAAAGTTCAAACAACACTTCAAGCGTTAAATGGAG 

ACCATAATTTAC^GTTGCTAAAAOy^ATGCGACGCAAGCAATTGATGCTTTAACAAGCT 

TAAATGATCCTCAAAAAACAGC ATTAAAAGACCAAGTTACAG CTGCAACTTTAGTAAC TG 

CAGTTCATCAAATTGAACAAAATGCGAATACGCTTAACCAAGCAATGCATGGTTTAAGAC 

AGAGCATTCAAGATAACGCAGCAACTAAAGCAAATAGCAAATATATCAACGAAGATCAAC 

CAGAGCAACAAAACTATGATCAAGCTGTTCAAGCCGCAAATAATATTATCAATGAACAA 

CTGC^CATTAGATAATAATGCGATTAATCAAGCAGCGACAACTGTGAATACAACGAAAG 

GAGCATTACATGGTGATGTGAAGTTACAAAATGATAAAGATCATGCTAAGCAAA 

GTCAATTAGCACATCTAAACAATGCACAAAAACATATGGAAGATACGTTAATTGATAGTG 

AAACAACTAGAACAGCAGTTAAGCAAGATTTGACTGAAGCACAAGC^ 

TGGATGCATTACAACAAAGTATTGCTGACAAAGATGCAACACGTGCGAGCAGTGCATATG 

TCAATGCAGAACCGAATAAAAAACAATCCTATGATGAAGCAGTTCAAAATGCTGAGTCTA 

TCATTGCAGGATTAAATAATCCAACTATCAATAAAGGTAATGTATCAAGTGCGACTCAAG 

CAGTAATATCATCTAAAAATGCATTAGATGGTGTTGAACGATTAGCTCAAGATAAGCAAA 

CTGCTGGAAATT CT CTAAATCATTTAGATCAATTAACACCAGCTCAACAACAAGCGCTAG 

AAAATCAAATTAATAATGCAACAACTCGTGATAAAGTGGCTGAAATCATTGC^CAAGCGC 

AAGCATTAAATG^GCGATGAAAGCATTAAAAGAAAGTATTAAGGATCAACCACAAACTG 

AAGCAAGTAGTAAATTTATTAACGAGGATCAAGCGCAAAAAGATGCTTATACGCAAGCAG 

TACAACACGCGAAAGATTTGATTAACAAAACAACTGATCCTACATTAGCTAAATCAATCA 

TTGATCAAGCGACACAGGCAGTGACAGATGCTAAAAACAATTTACATGGTGATCAAAAAC 

TAGCTCAAGATAAGCAACGTGCAACAGAAACGTTAAATAACTTGTCTAACTTGAATACAC 

CACAACGTCAAGCACTTGAAAATCAAATTAATAATGCAGCAACTCGTGGCGAAGTAGCAC 

AAAAATTAACTGAAGCACAAGCACTTAACCAAGCAATGGAAGCTTTACGTAATAGCATTC 

AAGATCAAC^GCAAACGGAAGCGGGTAGCAAGTTTATCAATGAAGATAAACCACAAAAAG 

ATGCTTACCAAGCAG CAGTTCAAAATGCAAAAGATTTAATTAAT CAAACTAACAAT CCAA 

CGCTTGATAAAGCACAAGTTGAACAATTGACACAAGCTGTTAACCAAGCTAAAGATAACC 

TACACGGTGAT CAAAAACTTGCAGACGATAAACAACATG CGGTTACTGATTTAAATCAAT 

TAAATGGTTTGAATAAT C CGCAACGTCAAGCACTTGAAAGCCAAATAAACAACGCAG CAA 

CTCGTGGCGAAGTAGCACAAAAATTAGCTGAAGCAAAAGCGCTTGATCAAGCAATGCAAG 

CATTACGTAATAGTATT CAAGATCAACAACAAACAGAAT CTGGTAGGAAGTTTATCAATG 

AAGATAAACCGCAAAAAGATGCTTACCAAGCAGCAGTTCAAAATGCAAAAGATTTAATTA 

ACCAAACAGGTAATCCAACACTCGACAAATCACAAGTAGAACAATTGACACAAGCAGTAA 

CAACTGCAAAAGATAAT CTACAT GGTGATCAAAAACTTGCTCGTGATCAACAACAAG CAG 

TAACAACTGTAAATGCATTGCCAAACTTAAATCATGCACAACAACAAGCATTAACTGATG 

CTATAAATGCAGCGCCTACAAGAACAGAGGTC 

TTGATCACGCGATGGAAACATTGAAAAATAAAGTTGATCAAGTGAATACAGATAAGGCTC 
AACCAAATTACACTGAAGCGTCAACTGATAAAAAAGAAGCAGTAGATCAAGCGTTACAAG 
CTGCAGAAAGCATTACAGATCCAACTAATGGTTCAAATGCGAATAAAGACGCTGTAGACC 
AAGTATTAACTAAGCTTCAAGAAAAAGAAAATGAGTTAAATGGTAATGAGAGAGTCGCTG 
AAG CTAAAAC A C AAG CG AAAC AAACT AT TG AC C AATT AACACATTT AAATG CTGAT CAAA 
TTGCAACTGCTAAACAAAACATTGATC 



LOCUS 9E (M13) 



GATCGTGTATTAGCCTCACATCCAGATGTTGCGACAATACGTCAAAACGTGACAGCAGCG 
AATGCCGCTAAATCAGCACTTGATCAAGCACGTAATGGCTTAACAGTCGATAAAGCGCCT 
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TTAGAAAATGCGAAAAATCAACTACAACATAGTATTGACACGCAAACAAGT^ 

ATGACACAAGACTCTATAAATGCATACAATGCGAAGTTAACAGCTGCACGTAATAAGATT 

CAACAAATCAATCAAGTATTAGCAGGTTCACCGACTGTAGAACAAAT^ 

TCTACAGCAAAT CAAGCTAAAT CTGATTTAGATCATGCACGTCAAGCTTTAACACCAGAT 

AAAGCGC CGCTT CAAACTGCGAAAACGCAATTAGAACAAAG CATTAATCAACCAACGGAT 

ACAACAGGTATGACGACCGCTTCGTTAAATGCGTACAACCAAAAATTACAAGCAGCGCGT 

CAAAAGTTAACTGAAATTAATCAAGTGTTGAATGGCAACCCAACTGTCCAAAATATCAAT 

GATAAAGTGACAGAGGCAAACCAAGCTAAGGATCAATTAAATACAGCACGTCAAGGTTTA 

ACATTAGATAGACAG CCAGCGTTAACAACATTACATGGTGCAT CTAACTTAAACCAAGCA 

CAACAAAATAATTTCACGC^CAAATTAATGCTGCTCAAAATC^ 

ATTAAGTCTAACATTACGGCTTTAAATACTGCGATGACGAAATTAAAAGACAGTGTTGCG 
GATAATAATACAATTAAATGAGATCAAAATTACACTGACGCAACAC C AG CTAATAAACAA 
GCGTATGATAATGCAGTTAATGCGGCTAAAGGTGT CATTGGAGAAACGACTAAT C CAACG 
ATGGATGTTAACACAGTGAACCAAAAAGCAGCATCTGTTAAATCGACGAAAGATGCTTTA 
GATGGTCAA.CAAAACTTACAACGTGCGAAAACAGAAGCAA.C^ 

AGTGATTTAAAC CAAGCACAAAAGAATGCATTAACACAACAAGTGAATAGTG CACAAAAC 
GTGCAAGCAGTAAATGATATTAAACAAACGACTCAAAGCTTAAATACTGCTATGACAGGT 
TTAAAACGTGGCGTTGCTAATCATAACCAAGTCGTACAAAGTGATAATTATGTCAACGCA 
GATACTAATAAGAAAAATGATTACAACAATGCATACAACCATGCGAATGACATTATTAAT 
GGTAATGCACAACATCCAGTTATAACACCAAGTGATGTTAACAATGCTTTATCAAATGTC 
ACAAGTAAAGAACATGCATTGAATGGTGAAGCTAAGTTAAATGCTGCGAAACAAGAAGCG 
AATACTGCATTAGGTCATT TAAACAATTTAAATAATGCACAACGT CAAAACTTACAATCG 
CAAATTAATGGTGCGCATCAAATTGATGCAGTTAATACAATTAAGCAAAATGCAACAAAC 
TTGAATAGTGCAATGGGTAACTTAAGACAAGCTGTTGCAGATAAAGATCAAGTGAAACGT 
ACAGAAGATTATGCGGATGCAGATACAGCTAAACAAAATGCATATAACAGTGCAGTTTCA 
AGTGCCGAAACAATCATTAATCAAACAACAAATCCAACGATGTCTGTTGATGATGTTAAT 
CGTGCAACTTCAGCTGTTACTTCTAATAAAAATGCATTAAATGGTTATGAAAAATTAGCA 
CAATCTAAAACAGATGCTGCAAGAGCAATTGATGCATTACCACATTTAAATAATGCACAA 
AAAGCAGATGTTAAAT CTAAAATTAATGCTGCAT CAAATATTGCTGGCGTAAATACTGTT 
AAACAACAAGGTACAGATTTAAATACAGCGATGGGTAACTTGCAAGGTGCAATCAATGAT 
GAACAAACGACGCTTAATAGTCAAAACTATCAAGATGCGACACCTAGTAAGAAAACAGCA 
TACACT^TGCGGTACAAGCTGCGAAAGATATTTTAAATAAATCAAATGGTCAAAATAAA 
ACGAAAGATCAAGTTACTGAAGCGATGAATCAAGTGAATTGTGCTAAAAATAACTTAGAT 
GGTACGCGTTTATTAGATC 



LOCUS 10 (D9) 



GATCGTCGG CTAAAACTTGATGTGTTACAT CT AAAC CAAACACATT T ATAGTAATC C CAC 
TTTCAAAAACACGCTTCGCTGCTTCAGCATCTACCCAAATATTGAATTCTGCTGTAGGCG 
TCCAATTTCCAAATGTACCACCACCCATCAAAGTAATAGATTCAATATGCTCAGCGATTC 
TTGGCTCACGAATCAATGCCGTTGCTACATTCGTAAGAGGACCTGTCGCTACAATTGTTA 
CAGGTGTATC^CTCGTC^TCACTTTGTTTATAATCACATCTGATGCTGGCATTGC^CTG 
CTTGACGTGATGGTGT CGACGGTAGT TTCGGACCATCTAATCCAGATT C CCCATGTATTT 
CAGAAGCAAAGGCAGCTGGTTTAATTAACGGCCTATCCGCACCTTTCGCTACTGCTATAT 
CTTGGCGTCCCATAATATCCAATACGTTCAAGGCGTTTGTCGTATTCTTGTCAACTGATT 
GATTACCTGCGACTGTTGTTACAGCTAATATCTCTAGTGGACTGTCAATTGCCCCCGCTA 
AAATTAATGCTATTGCATCATCGTGTCCTGGATCACAATCCATAATAATCTTTCTTTTCA 
TTTATATATCCACCTTTCTTAAGTTGTTATCGATAGCTTATGTATATTTATTTATGTGGT 
GAATCATGTTTATTTTGAAAAATAGTTTTAACTTTCTCATATTTTTGGATACAAACACTA 
TTTATCTATTTTATGGCTTATAAATTTATCCGATATGCCTTATCAACCTACCTCGCTAAA 
AATAGGATGTCTACATATCTATAC CGACTTTTGT CAACT CATTTTCACAACAATATAAAC 
AGCAATTTATATGATTGTTACATGATTCAAACAATTTTTATGAAAAATATTTTCATACAC 
AGAATATATATTGATATTAAATTTCTCAAAAGCTATATTGAGAATAATTAGGAGGGATGT 
TGATGAAATCT TTATTTGAAAAAGCACAGCAGTTCGG CAAGTCCTTTATGTTAC CTAT CG 
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CAATCTTACGAGCTGCAGGTCTATTGTTG 

CCGTTAAAGCATACCCTATTTTAGATATTACCTTATTACAAAATATTTTTACATTAATGT 
(^GCTGCAGGTAGTATTGTTTTCCAAAATTTACCGGTCATCTTTGCAATTGGTGTCGCAA 
TCGGATTATCTAGAAGCGATAAAGGTACTGCAGGTTTAGCTGCGCTGCTCGGTTTCTTAA 
TTATGAACGCAACTATGAATGGCTTATTAACTATCACGGGCACATTGGCAAAAGATC 



LOCUS 11 (DIP) 



GATCGTCGGCTAAAACTTGATGTGTTACATCTAAACCAAACACATTTATAGTAATCCCAC 
TTTCAAAAACACGCTTCGCTGCTTCAGCATCTACCCAAATATTGAATTCTGCTGTAGGCG 
TCCAATTTCCAAATGTACCACCACCCATC^ 

TTGGCTCACGAATCAATGCCGTTGCTACATTCGTAAGAGGACCTGTCGCTACAATTGTTA 
CAGGTGTATCACTCGTCATCACTTTGTTTATAATCACATCTGATGCTGGCATTGCAACTG 
CTTGACGTGATGGTGTCGACGGTAGTTTCGGACCATCTAATCCAGATTCCCCATGTATTT 
CAGAAGCAAAGGCAGCTGGTTTAATTAACGGCCTATCCGCACCTTTCGCTACTGCTATAT 
CTTGGCGTCCCATAATATCCAATACGTTCAAGGCGTTTGTCGTATTCTTGTCAACTGATT 
GATTACCTGCGACTGTTGTTACAGCTAATATCTCTAGTGGACTGTCAATTGCCCCCGCTA 
AAATTAATGCTATTGCATCATCGTGTCCTGGATCACAATCCATAATAATCTTTCTTTTCA 
TTTATATATCCACCTTTCTTAAGTTGTTATCGATAGCTTATGTATATTTATTTATGTGGT 
GAATCATGTTTATTTTGAAAAATAGTTTTAACTTTCTCATATTTTTGGATACAAACACTA 
TTTATCTATTTTATGGCTTATAAATTTATCCGATATGCCTTATCAACCTACCTCGCTAAA 
AATAGGATGTCTACATATCTATACCGACTTTTGTCAACTCATTTTCACAACAATATAAAC 
AGCAATTTATATGATTGTTACATGATTCAAACAATTTTTATGAAAAATATTTTCATACAC 
AGAATATATATTGATATTAAATTTCTCAAAAGCTATATTGAGAATAATTAGGAGGGATGT 
TGATGAAATCTTTATTTGAAAAAGCACAGCAGTTCGGCAAGTCCTTTATGTTACCTATCG 
C^TCTTACCAGCTGC^GGTCTATTGTTGGGTATCGGTGGTGCATTAAGTAATCCAAACA 
CCGTTAAAGCATACCCTATTTTAGATATTACCTTATTACAAAATATTTTTACATTAATGT 
CAGCTGCAGGTAGTATTGTTTTCCAAAATTTACCGGTCATCTTTGCAATTGGTGTCGCAA 
T CGGATTATCTAGAAGCGATAAAGGTACTGCAGGTTTAGCTGCGCTGCTCGGTTT CTTAA 
TTATGAACGCAACTATGAATGGCTTATTAACTATCACGGGCACATTGGCAAAAGATC 



LOCUS 12 () 



ATACACAACGGCTGGTTTATGTTTAGCATCGATTGTTTTACTGTCATCGTAAAATGCAGC 
TAACATCGCT T CAT CTT CATTGTCATGTAATGATTTGTGCAAATGAATT TTTTGCATCAT 
TAATTGATAATCTTTAGGAATAACTTTAACGACGACATCTTCAATGCGATCAAAATGTTT 
TAACACATGAATCGCTCTCGTACTATTCGTGTGTGACACATGTTCTTCCAGCATTTGCTT 
AATGAATGCTTTTTCTTCTTGGTGTTTAATCTTTGTAAACGAAAGCGTATCTAGTTGATT 
ATTTTCAACAAAAGCTTCTACATCAGACGGGATAACGTAAGCAATACCACCACTCATACC 
TTGACCGAAGTTCTTACCTACATCACCTAAATTAATGACATGTCCACCAGTCATATACTC 
TAATCCATGGT CG CCGATACCTT CAACGACAACAT CTACACCACTATTTCTAATACAGAA 
TCTTTCTCCTGCACTACCGTTAATAAATGCCTTACCACTTGTCGCACCATAGAATGAGAC 
GTTACCAGCAATAATTTCATTTTGTCGTTCTTCAAAAGGTGCTTTGACAATGACCGTACC 
ACCAGATAATCCTTTAC CAACATAGTCATTCGCATCTCCAGTATGATGAAT CATTAAGCC 
TTTCGGTGCATATGCTGCAAGACTTTGACCAGCATGACCATTCGTATAAACATTAATTGT 
ATTTTCAGGAAGTCCTGCTTCTCCATATTGTTTCGAAATCTCACTACCTGTAATAACCCC 
TACATCACGTTGTT CATTATTTACTGTAAAGCTACCTGT ATAGCGACGCCCTT CAG CAAT 
ATATGGCTTCGTTACTT CATATAAAT TTGTTAAATCAAATCCATGCTCAAGATT ATGATT 
TTGTTGAATTTCTTTTGTGTTTGGCCC^TCGAAAGGACATAACAGTTTTTC^CATCAAT 
ACTAGCCGCTTTGCTATTCGCTTTTAATGTTGATGATCGTTGTAATAAATCAGTTCTTCC 
AACTAAGTCTTCTACACGTTTCAAACCTAAAGATGCTAAAATTTCTCTTAATTCTTGTGC 
AATAAAATGCATAAAATTAACAACATGATGTGCTTTACCTCTATATAAAGCACGTAAATC 
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TTTGTTTTGAGTTGCAACTCCTACTGGACATGTATCTTTATGGCATACACGCATCATAAT 

ACAGCCCAACACCACTAATGGTGCAGTTGCAAATCCAAATTCTTCCGCTCCAAGCGCA^ 

TGCGTACGCTACATCTTTACCAGTTAATAACTTACCGTCTGTTTCTAACTTAACACGACT 

TCTTAAGTCA.TTTAGTTTTAATGTTTGATGTGTTTCTGCTAAACCAATCTCCCAAGGAAC 

ACCGGCATGCTGAATACTCGTTTTGGGTGAAGCCCCTGTACCACCATCGTAACCACTGAT 

GACAATTTTATCTGCAAATGCTTTTGCCACCCCAGATGCAATGGTACCAACACCTGTTTT 

CGAAACTAATTTTACCGCGATATCTGCATCTTTATTCGCATTTTTCAAATCATGTATCAG 

TTGCGCTAAATCTTCTATTGAATAAATATCATGATGTGGCGGTGGTGAAATCAGACCGAT 

ACCTGGCGTTGACCCTCTTGTCTTCGCAATCCACGGATATACCTTAGTACCAGGTAATTG 

ACCACCTTCACCAGGCTTTCCACCTTGCGCAACTTTAATTTGAATTTCTTTGGCATGTTG 

TAAATAATCACTAGTTACACCAAAACGCCCAGAAGCAACTTGTTTAATCGCACTTACTTT 

GTTGCTTCCATCAACTTGTACTTCATAACGTTTTGCATCTTCGCCACCTTCACCACTATT 

ACTCTTTCCACCTAATTGGTTCATGGCTTGTGCTAACGTTTCATGTGCTTCCGCTGAAAT" 

CGAT C CATAACT CAT CGC CCCTGTATTAAAGCGTTTGACAATGTCACTTACCGGTT CAAC 

TTGGTCGATGTCAATCGGTGTACATGCTTTAAATTCAAGTAAATGTCTAATGTGATCTGT 

TCTATTTTTGTTCACCGCTTCAGAGTATGCTTTAAATTGCGCATAGTCATTTTCTTTACA" 

TGCGTGCTGCAATAAGAAAATAGATTCCGGATTAAAAGCATGATGTTGACCTTGTTGTCT 

CCATTGGAATGTACTAC CTGATGCAAGATAATTATCATCACTTTGTTGACGTGCT TTATT 

TTCAGCATCAATTTGAT CAATCGAAATACCAGATAACTTAGACTGTGT CCCAGTAAAAT A 

ACGAT CAATCACATCATGAGACAAGCCAATCG CTT CAAATATTTGTGC CCCTTGATAACT 

TTG CACTGTCGAAAT TC CCATCTTAGCCATTACTTTAATGACAC CTTCTGACAATACATC 

CGTATATGTCTTAACATTATCGACAACGGTGCCTTGTAACCCTTCTGTCAATGTCAGTTG 

TTCAACTGTACGTTGCGCTAGGTATGGCACAATTGCATTCGCGCCATATGCGAGTAAACA 

AGCAACATGATGCACTTCTCGTGTCTCACCAGATTTAGCGACTAAACTTGTAGACATACG 

TAAATCTGCTTTAATAAGTAATTGATGCACATGACTTATTGCGAGTAACATCGGCATTGC 

AAAGCCATTGCTATCAACTAATCCACTATCATCTAACACTAGAATTTGAGCGCCTTGCTT 

TACAGCATTCACTGCTTCTCGGCCTAATGCTTCTAACGCATCTTCCAAATCCCCTTCATA 

TACCGTTGATAAATAAGTTAATTTAAAATGTTCCTGATCAATCGCTGCTAAGTGTGATTC 

ATTCAATACCGGCCTTTTCAATTGAATACGATCTAAAACCGTTTCGTCAGGTGCTAGTAA 

GTTAC CTT CGCCAC CTAAATAAGAAAGTT CACTCGTTACGATTTTTTCACGATACGCAT C 

AATTGGTGGATTCGTAACTTGTGCAAACAGCTGTTTAAAGTAATTAAATAGTGATTCTGG" 

TCGCTCGTTCAACACTGCAATTGGCGCATCATATCCCATTGCACCGATAGGATCCTTCTT 

ACCTTCTACAAGTTCCTGAATATACTTATGAATCTCTTCTTTCGTGTATGCAAACTGACG 

TTGTAATTTAAATAACGTCTCAT CTTTCCATTGCGAATCTTGATATTGTATATTTT CAAA 

ATCAAAGTCAACTTTATGGTTATCAATCCACGCTTTATATGGTAATTCTCCAGCAATCGC 

ACCTTTTAAATCATTATTTTCAATGACTTTATTCTGTTTAAAATCAACAAGCAATAA CTT 

TC CAGGATTCAATTGACCTTTAAAAGCAACATTACTTTCAGGTACGT C CACAACACCCAC 

TTCAGATGAAAAGACAATAAAGTTATCTTTAGTAATCGTATAACGACCTGGACGTAATCC 

ATTT CTATCTGTAAGCGCG CCAAGTTTGTCACCGTTACAGAACGAAATCATTGTAGGACC 

ATCCCACGGTTCCATTAAATAACTATAAAATTCATAAAACGCACGTACATTTGCATCATT 

CGCTTCATTATATAACCAAGGTT CAGGTATGAGTAACAT CGCTGCCTTTTCTGGCTCCAT 

GGCT AACGATAAGAACTCTAGCGCATTATCTACAATGGCAGAGTCACTACCATCCTCATC 

GACAATTTGAAACACTT TATGTTGATCCT CGCCAAATAATGTTT CGATTAATTTATGTTG~ 

GCGTGCT CGCAT CCAGTTTACATTACCTTTAATCGTGTTAAT CTCACCATTATGCATTAA 

CATACGGTTAGGATGTGC C CTTTT CCAACT CGGGAATGTATTCGTACTAAATCTCGAATG 

CACTAACCCTAGCTTTGATTGATATAAATCATCCGATAAATCTGTATATAGTTTTTTAAT 

TTGGTCTGATCGTAACCAACCTTTATATACAATTGTTTTGCGTGATAAGCTCGTAAAATA^ 

CAATTCTAAATCGCACTGAGTCGAATAGAACTCTAATTGTTTTCTC 

CTTTTCAACATCTTCAATGTCCCTAATATCAATAAACACTTGTTGAATGACTGGCATCGT 

ATCTGCTACATGTTTAGC^TGGCATCTTTATTAACTGGTACATTACGATAACCAAGAAf " 

TGATAAC CCTTCGCCTT CAAAATATTTTTTAAAAACTACTTCATGTT CAGAACCTAAAAT 

GCGTTCTTTGGAAAAAAATAACCCCACGGCATATTCACCTTCACCTGGGATATCAAAGTC 

CGTTACATGTTGTTTGAAAAATG CAAAAGGTATTTCAGTCATAATAC CTGCG CCATCACC 

AGTGATGCCATCTGCGCCGACCCCGCCCCT — 
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LOCUS 13 (DIB) 



GATCCATTGTTCGCAGCAGCTGATGTCATTTCATACATAACTTGTGAAATACCATGAAAA 

GACGGATTCGTTATACTTTCACTTGCTCCAGGAATCATAAAAGCAAGTGCTGAAAATACT 

AAAATTAAAATTGGGTGTATGAGAAAGACTAAGACAATACATTTCATTTCACGGGCGCCA 

ATTGGCATATTTAAATATTCTGGTGTTTTACCAACCATCAAACTGCATATAAACACCGTC 

AGTAAGACAAATAT CAATAAATT CATGAGTCCTACG CCT TCGCCACCAAATACAACATTT 

AGCATCATTAATACCATTGGTCCTAATCCACCTATAGGCGTTAAGCTATCATGCATGTTA 

TTAACAGAACCCGTTGTAAATGCCGTCGTAATAACTGTAAATAGTGCTGACAAACCTGCT 

CCAAACCGTACCTCTTTACCTTCCATATTCGGTCCATAAATGCCTAAATTCGCTAGTATT 

GGATTAC CACGATACTCACT CCACATAGT TAATGTAAGAATTGCTATAAAAATGAAAAAC 

ATTGCGACAAATAATATCAACGCATGACGATGTACTCGTTTACCATGTCTACTTAACATG 

CGACCAAATAAGAACAACATTGACATAGGAAGTAACATCATACTGCCCATTTCTATAAAA 

TTGCTCCAAATATTTGGATTTT CAAAAGGTGTTGCAGAATTT CCTGCTAAAAAT C CTCCA 

CCATTCGTACCAAGATGTTTTATTGATTCAAGTGATGCAATAGGTCCAAATGCAATATGT 

TGAATATGTCCGCTTAAAGTCCGAATCATTAAATTAGCATGCAACGTTTGT GGTACACCT 

TGAGTCATCAATAAAATACTAATTAAACATGATAATGGTAAAAGTACTCGGACAATAAAC 

CGAACAATATCTTGATAAAAATTACCAATGATATTAGTTAATCCAGTTAAACGTCTCAAC 

ATCGCTATACAAACGGCGTAACCTGATGCACTAGATGTAAACATTAAATATGTCATTACA 

ATCATTTGCGTTAAATATGTCACATCTGATTCACCGTTATAGTGTTGTAAATTACTATTT 

GTTAAAAAAGATATTGCTGTATTAAACGCTAAATCTATCGATTGGTTTAAATTATGATTT 

GGATTTAAAAAAAGCCATTGCTGAACTATTAGCAATACAAATGTTATAAACCCCATAAAT 

CCATTAAATGC CAGAAAATGTTTGACATATGT TTTAGCTGACATGTGTTCTAAAT CTGTG 

CCGATAATTTTAAAACACATATTTTCAAATCTAGTAAATATTAAATCTACTCTTGACGAT 

TGCACCAATGCTACGCGATATAGATATCCACTAAAAACATACGTAATCATAACCATCATT 

GTTAGAAACAAAATTATT T CCATGATAACCCT CACTTAATATATTTCTAAAATTTTTCAC 

TACGAATTAAGGCATAAAATAAATACAAAACTAATGCAATAACTACCAGTAATAAAACGA 

TGAGCATTGCCATAACCT C CTTACAACACAACAAC AT CGTAACAACT TGTTTATGAGAGA 

AATATTAATTTTCAAACTTAGTTATTAAGAAATCATTAAGATGTGTATGCAGAAATAAAT 

TTTATAGCATTTAATTGTGAAGAATATTATGATATTGCTATCGAGGTGAAGGTTATGTCA 

AACACTGAATCGCT AAACATAGGAAAAAAGCGTGGAT C " 



LOCUS 14 (D21) 



GATCACTGC&TCrCCATGkTTAACACCGTC^^ 

GAATTCGTCAGTTAAGCCCTCATTATAGCTTGCTTCTACACCTTCTTTGGCAGTTGCATA 

AGTTGGGGCATCAAAATTACGAATAGCATTGTAAGCTTTTTCTTCACGTTCCCAACGTTT 

GTCACGATCCATTGCATAATAACGACCAGACACAGATGCAAATTGACCAA 

ATTGAATTTAGCTTCAGTCTCTTCGATGTATTTCAAAGCGGATTTTTGATCTACGTCACG 

GCCATCTAAAAATGCGTGTACGTAAACTTTTTCAACACCTTGTTTTTTAGCAAGTTCTAA 

CAAAGCAAATAAATGTTTGTAATGACTGTGTACA^ 

GTGTAACGCTGAATCATGTGAATTCACGTGTGCAATTGCATTATTTAAAACATCATTTTC 
AAAGAAATCACCGTCTTCAATTGATTTATTGATTCGAGTTAAACTTTGATAAACGATACG 
TCCTGCACCGATATTCATATGACCAACTTCTGAGTTACCCATTTGTCCTTCAGGTAGTCC 
AACATCTAAGCCACTCGCTTCGATTTGAGTCGTTGGATATTTGTTGTAATAACGATCAAA 
ATTAGGCTTGTTTGCTAATTTTACCGCATTACCATGTTCGCTTTCGCGGTTCGCAAAACC 
ATCTAAAATAATTAACGCAGTTGGTTTCTTAGCCATGATTATTTTGCACCTTCTAACAAT 
TGTACGAAATCTT CAACTTTAAGTGATGCGCCACCTACTAATGCCCCATCAATAT CAGTT 
TGTGCCATGTATTCTTTAATGTTGTTAGGTTTAACACTACCACCATATTGAATACGAGTT 
GCTTCTGATACTTCTTTGCTTGATAAGTCAGCAATAGTTTGACGTACAAATGCAC^CAIT 
TCATTTGCATCTTCAGATGTTGATGATTTACCAGTTCCGATTGCCCAGATTGGTTCATAA 
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GCAATTACAACTGATTTAAGTTGATCTTCAGATAAACCTGCAACAGCTTTCTTAACTTGC 

TC^CCTACAACATCGTTAGCTTTACCACTTTCACGCTCTTCGTCTGTTTCACCAACACAT 

ATAATTGGAGTCATTCCATGTTTGAAAATAGCGTGCGCTTTTTTGTTAATTTCTTCATCT 

GTTTCGTGGAATAATTCACGACGTTCAGLAATGACCGATAACAACGTATTTAACGCCTAAA 

TCTGCTAATGCAACTGGAGACGTTTCACCTGTGAACGCACCATTATCTTCGAAATACGTA 

TTTTGAGCACCGATTTCTAAACCTTGTGCTTTTCCTTCTTTAACTGCAGTAGTTAATGCA 

TCTAATTGAATTGCTGGTGCACAAATTACTGATTCTACTTCTTTTGAATCTGGTAGTGTT 

GGTAATGTATTGACGAAGTCTTTTGCTTCTTGTACTGTTTTGTTCATTTTCCAGTTACCA 

GCTATAATTGGTGTTCTCATTAAAGACACTCCTTGTTTTGTAAATATTTTTGAAAAGTGA 

TGAAACACGATGTCATCTTGTGACTGTTTTCCCGTAACAATGTTAAACAAACATGCCACA 

TCACTTTAAACTAT CACTTT ATT ATT TATTATTGATTGCTTTGAT AC CAGG CAATT CTTT 

ACCTTCTAGGTACTCTAATGACGCGCCGCCACCAGTTGAAATATGAGTGAAGTCATTTTC 

AAAACCTAAAGAGATTGCTGCTGCAGCTGAATCACCGCCACCGATAATCGTAATTGCATC 

TTTAAGGTTTG CAATTG CTTTACATACACCAATTGTACCTTGTGCAAAGTTACTGAACTC 

GAATACACCCATAGGTCCATTCCATACAACAGTGTGCGCACCTTCTAATTCATCTGCAAA 

TAATTTTACAGTGTTTGGTCCAATATCCATACCTTCTTGGTCTGCTGGAATTGAATCAGA 

TGGTACTACAGTGATTTTGGCATCATTAGAAAATTCTTTAGCAACTTTAGTGTCTACTGG 

TAATACAATTTTATCACCATGTTTTTCTAATAAATCTTTTGCGAAGTCGATTTTATCTTC 

TTCTAATAATGAAATACCAATTTCTTTACCTTGCGCTTTTAAGAAAGTATAAGCCATACC 

TCCGCCGATGATAATTTTATCAGCTATGTTAACTAAGTTTTTGATGACATTAATTTTGTC 

AGATACTTTTGCTCCACCTAAAATAGCAACAACTGGTTTATGTGGATCGTTAACTACGCC 

GCCAATAAACTTAATTTCTTTATCCATTAAGAATCCAGCTGCAGTTTCTAAATGTGTAGA 

AATACCAACATTAGATGCATGCTCACGATGCGCAGTACCAAAAGCATCATTTACAAACAC 

ATCACCTAAAGATGCCCAGTATTTAC CTAATTCTGGAT C 



LOCUS 15 (II) 



GATCCTGAAACGTAATTAATTGAAACTGTAGAACCTTCAGTCACCTTGTTGTCTTTTCTA 

ATCACTACTACTGGTAAATT TAAAATATTAGCAACCGCATTTGC CAATGAAATACCTTT T 

GTCGCAATGGTAACAACAGCATCTAATTTTTCTTCCATGTAAATACTGGCAATTAACT TA 

CCAACTTTGTTTAGTAGCGATGGATTACCTACCAAATCTGATAAAAATAAATATCCGCCA 

GGTAACAAACGTTCTTTCTCTTCTAATAGAGTAATGACCTCATTAACAACTTCAGTCGCC 

TCTTCTTTACTCATCATTGGTTTATACGTAACACCACCACTTGCGCCAGCAGTAGTAATT 

ACTGTACCTAACTTT TCTTTTTGGAATGTATTTTTT ATAATTTGGACATCTT CACTTATT 

GAAGACTTCGCCTGTTrAAATTTTTTCACAAAAAAAGTTAATGGAATCAATTTATTCGGA 

TGGTTCATCAAATATTGCGTCATAAAAACAATTCTCTCGCTTCGTTTATATCTCATCTTT 

TCAACCCTTCTATCCTAATAGTCTAACTAAGTACACTTCATTACAACAACCGTTAACTGC 

ATTATAAATATTTTTTGCTTGGCTTTCTTTTCGTGCTAGCCCATACACAGTAGGTCCGCT 

TCCACTCATTAACGCACCATCTGCACCACTTTTCAACATATTATTTTTTAATTTATCGAT 

TTGTGGGTGTTTTGAAACAGAAATTGGCTCTAATCGATTAGACAAACTTTGACATAATTG 

TTGATAATCTCXSATTTTCTAAGGCCTCATAACACATTTTCGTATGTACGTCGTAACGCTT 

ATCTAAATTAATCAACTTAAATATATCTGGTGATGATATGCCTAAGTTTGGTTTAGCAAG 

AATCACCCAAGCTGAAGGTGGTTTATTTAAAAACTCGATTTTCTCTCCTCTTCCAGTACA" 

TAGTGCAGTTTTATTATAAATACAAAACGGAATATCTGTCCCGATTTTACTGCCTAGTAG 

AGCCAATTCTTCCAAACTCGCCCCTATATCAAAAAGTCGATTCAATCCTCTTAACGTTGC 

TGCT GCATCAGCCGAAC CT CCAGCT AAG C C AG CAGAAACAGG TATTTCT TTAT CGATAGA~ 

AATTGTTACACCTTGCTTTAGTTGATATTGCTCAATAAATAGTTGCGCTGCACGATATGC 
GAGATTTTTATGATT AGAAGGCACATAATTATGTTCAATCTGAACAACTAT CTTT CGA T C 
TTTTCTTTTATGAAAAGTTAAACGATC ~ ~ 



LOCUS 17 (13) 



GATCGACAACACTCTAAATATATAGAAAATAGGTATTAATTTAACTATAAATCTAAATAA 
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TAATGCAAAGATGATTAAAATAACGATAGCTAAAGCAATACCAATAATAAAATCTTTGGT 

CGCTAGCTCACCTATCATCCCCATATAGAAAATGATAACCTCGACACCTTCACGCAACAC 

AGATATTAAACCAATCGTCGCTAACAATACCAAATTACCATTACTAATCGCATTAGCATA 

CATATTTTTAATCATGTCATTCCAACGTTTTGCATTTGAACGTTTGTGCATCCAAACACC 

AACGATAAACATTAATATGACCGCAACGATACCTAATCCCGCTTCCATACTTTCACGAAG 

AATGCCACTATTCCCTAAAGTTTCTACAAACGTAATTGCTAAGATAATACTCAGTACAAG 

TCCGGCAATTGCACCACCAATCACACTTGCAGTCCCTTTCTTATCTTTTACATTACGC^ 

CATGGTAGTCAATGTCATTACAATTAACAACACTTCTAGCCCTTCACGTAAAAAGATAAT 

(^TCACATCGACGAAGCTATAACTATGGCCAACAACCTCTTTAATTTGGTTATTTAAATC 

TACTAAACCATCTTTCACATGTGCTTTATTATGTTCGTCTAATACACTTTGATAATATGG 

TATTT TATCTTCAATTTTCGTATACAAAGCACCGTCTTTAGTTTGAATTTGACCTT CAAC 

ATACGGCCAAGTTTCTATAAAATGTGTAAGCGCAGCATCAGCATCCGACAATTGATTGTC 

GTCGATAGCTTTAATCGCCTTCTCTAACGCATCATTTAATTGTGATACATGGTATTGATC 

ATTTGCAGACGTATTACTTTTTTTATCGACATGATCAATATTTGATTTAAAAGTTGTCCA 

AGCATGTGACACTTTTGCCGTATCTAATGGTGACTTATGAATTGCAATTCTAAGTTGTAA 

TAATGCGACTTCAATTTGTCCATATTGATTTGCGTCATAATTGCGAATCACTGTTTCATT 

ACTTGTCCAAATCTGATTCAAACTATTGTTCAAAGATTCTAATTCCGCTTTATTTTTATC 

TTTAAT CGCTTTTGTCAT CGCAGCAT CTTTAGCATCGACTTGCTGTTGCAATAGTTTAAT 

TTTAGAACC CGCATCTTTACTAGCCAATTTCTCT TCATAAGCAATTAATGACTTCGTTAA 

TTGCGAAAGTGTATCTTTTTGATTATCATTCGCTTTTGCATCTTCAAGCTTTCTCACATC 

TGATTTGACAGCATTACTTTCACTATTATCTTCAAG CGATAATTT CTTAACTGCACT TAC 

CACTTGCTCAATTGCTTTCTGCTTATTGTCATTCGATATCGAATTATTAGAAAGTGCAGA 

TTTCGCATCCGTTATCACACTATATACATCACTAATACTTTGTTGTTCTGCTGCCTGACT 

TTTCAGTAACCCAAAGCTACACACCATAGCAGCAGTTATTAGCATTGCTACAAATTTAGT 

CAAATAATGTTTCACCAAGGTATCCTCCCTTACTAACACCTGGTAATACTAAAAATGAAG 

CAGAACCTCTATGTGTAATATATT CATTTAAT TTATCATTACTACCTAAATTATTTTGTA 

TATCGATAAATTGTTTTGTCGCTTTTTGAAAAGCAATAAAAAGTAAGCCTGTTTCGAAGT 

TAC CTGTGCGGTCATCCGTACCAT CCACATAATTAAAGGCT CTACGTAAAATTGACGTAT 

TTGCTT CTTT CG CTAGCCTCGTATGGGCATCTTTATCAATAATATACTCGCCATGACTAT 

CTTTCGCTTTTAAGTCAATTTCATCAAACTCTTTCCCACCTGTTAACGGTGCACCACTAT 

GTCGTTTCCGAC CAAATGTAGCCT CTTGTTCTTC CAGCGCAGTACGATC 



LOCUS 18 (15) 



GAT CGTTTAAATGTTCAATAT ATT CCGCTGCACTTTGCGCTGCAATACTAC CATCGC CAG 
TAGCAGTGACAATTTGGCGTAAACCTTTGTCGCGAACATCTCCTGCTGCAAAAATACCTG 
GTACTGATGTTGTCATATCATCTTTTGTTACAATATAACCAACATCATTTGTAATACCTA 
AGTCTTTAAATGGCGCTGTTAATGGTTTCATACCAATATAGATGAATACACCATCAGCCT 
CGTGTGTTTCTTCTGAACCATCTTTTGTAGACGTTAATGTCACAGAACCCACTTTGCCGT 
CTTTTTCATTAATTGATTTCAAAGTATGACT C CAAATAAAGT CGATTTTATCATTTTTGA 
ATGCTCTATCTTGTAAAATACGCTGTGCACGTAACTCATCACGACGGTGAACGATTGTTA 
. CTTTGTCAGCAAATTTAGTTAAGAATGTTCCCT CTTCTACTGCTGAATCACCACCACCGA 
TAACGAATAGGCGTTTATTTTTAAAGAATGCACCATCACATACTGCACAATAACTTACAC 
CGCGTCCACCAAGTTCTTGTTCACCCGGAACACCAATTTTCTTGTATTCTGCACCTGTAG 
CAATAATAACCGCTTTCGCTGTTAATTCTTTATTACCAAAGTTAATCACTTTATATTCGC 
CTTTAT CTT CTACAGATTTAATAT CTCCATATTGATAAACTGCACCAAACTTTTTAG CGT 
GTTCAAACATTTTTGTAGATAAATCTGGACCTGTAATCATTTCGAAACCAGGGAAGTTCT 
CTACTTCTTOTGTATTAGCCATTTGACCGCCTGGAATACCTCTTTCAATCATAACTGTTT 
TTAAATTAGCACGTGATGCGTATACTGCAGCAGTCATACCAGCTGGACCTGCACCGATAA 
TTGCTATATCAAAATCTATTT<^GT(^TTTTATTAACGCCTCCTCATTATTAATC^TTAT 
GCGCATTAT AT AATAAATCTAACTTTT CATAAAT CTATATGCTCAAGAGAAATTCAATCA 
TTTTGTTCAGTTTATATTGTGTTATGCCTAACCATGTTGTAATTTGCTTCTTTGTAACGT 
TTCGAGGTTGATTTTTAAAATACAAATAAATAAACGCACCGATATATGGCTCAACATCAG 
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TTAAATCTACTTTTTCAGCAATTATGAGTTCACCTTGATTAATCCATGCAACCATTACAT 
CATTTTCACTT ACAAATAATT CATTATGGT AAAGCGTTAAT AAGC CG CGATGAATGAAGT 
CTAATTTATTGAGCGTTAAACCTTGAACTAAATACGTTAAATACAATTTCTCATAATTAT 
TTAGATTTTCCAAAACCTGCCAAATACTTTCCGTCATCACAATTTCTTTACCATTTAATT 
GATC 



LOCUS 19 (18) 



GATCGTTGATT TGAT TAGTGATGGTTGAACAAATTAAAAATAAACTACTTACTGCAAATA 
CTACGCCCATAACGATAAACGTAGTAGCTGGTGTAGTATAACTTGTAATGGCAGCGCCAC 
TAAGACTGCCAATAATTTGACCAACAACTAACATACTGTTCGTCGTTCCAACAAATGTGC 
CTTTAAGTTGTTGATGACACGCATTCACGACAACAAACATGACACTTTGAATCAATGCAC 
TAT ATGTTAAT CCTTGAAGTATT CTTGCAGCCATTAAAAACTCT ATATTCGTCGCTAAAC 
CTTGCAGTAT CGCAC TACAACGACATGCAATCGTGGCAAATATAT ATACTGATTTAACAT 
ATGATTTAT CATTAAAGCGT CCC CATAAAGGCGCGCTTAATAT CGAAGCCGTCCAAAATG 
CGGACTGTAAAAATC CAATCACACTACGGTCATCTATCGCTGTATGAT TCACTGATGAAG 
CAAGTGGTGATAATGCAGTTAGCATGCCATACATAGCAAAGTTTGCTAAAACGCCAACGA 
TAATAAATCGACATGTTTGTTGTGTGCATAATAGACATTGAAATGAACGGCGAATACCTT 
TATTAATATTTGGTGTTTGTGATTTTGGCATATGTGTCGTTTCAATCAATTTTAATGCAC 
CGAAAAT ACAG ACAATAAAAGTAATAACGGCAATACT CAT CAGTAACGCACTAAAACCTA 
ATATCGAAGCTGTAACACCGCC^TTAATGGCCCCACAAGAGACCCTGCGCTGACTGAAC 
TTTGCAGTCTTCCTAATACCTTTCCACGATCTTCAGCTGGCGCCTCTGCACTCGCAAACG 
CACTTGATGCATCAACAACACCACCAAATAGTCCCT 

GTAATGGTGTCGTACACAATGCCATTAAAAATAAGCAT ACCG CCAAAC CAAGTAACGCTC 
TTAACACCAT CCATTTTCGGCTGATCTTAT CACCTAGCTT CCC CCATATCGGCGAAG CTA 
TCATCGTCGTTACAGCTGGAGCAGCAATCGCTATAC(^CTC(^CAACTGTATTTCTACGA 
CTGAT AGATTTTGT AGTGATGC CATATAAATTGGCAATAATGGCACAAGTACTGTCAGT C 
CAGCAATCGCTATAAACTGACTGAGCCATAAAATGCGAAAGTTACTGCGCCATATAGACT 
GATTAATCATATGTCACCATTGGATTTGGTACGGTAGTTAAACCTGAAGGCATACTACCT 
CCACCACTATCACGTTGATATAGCAATGGTAATAAAATTTGTTTGAATGGCCACGTCTGT 
TTATCAAATAAAATGTGTCTGACAGCTAGCTGATCAGTT GTAACCCAGGAAATAGTTG CC 
ACTTCATTTTTTAAAATTTGTTTTAACAACGACATAAGTTCATGCTCACTTACACCAAAT 
AAATCTTGAATTGCATCAATAATGGCATATAGATTTACCGATACAGCTAATGTTTGAAAA 
TAAGCAAAGAATGTTTCCAAATCCTCATTAATTAGCGTATTAGGTGTATCTTCTCTGACG 
AC^TACTTCGGCAATGAAAGCTGATGTGCTGTTAGCC^TGGTTTATAAATTCTGACAGTA 
T CATGAT CACGTAACACGCATTTTTGTACACGTCCATCTTCAAATGACAACAATAT ATTT 
TGACCATGCAACTCTGGTAATGCGCCGTATTGCATAAATGATAGTGTTACCTTTAAAAAG 
ACTTGCGCGATAT CTTCAAATAACGTCATGACATCATTTTTAGAAATATT AT CTTTT CCA 
CAAATCATT TGATATAAAGTG CGAT CATTTGCCGCGAGTGCTGCCATTGACACTAGCTGT 
TGCGTATCATTTTTGGCTAGCACTTCGGGATACTTTCTTAGCTGAACAGTTAGATGACCT 
AATTGATCTTTGAAAATATCATTATCTTGACCCATATATGACCACCAAGCTGTTTCATCA 
CAAACCATGACATACTTAGCTAGTGCTTCATCTTTTTCTATAAGCTGACGTAATAATTGT 
T CTGCTTGTT CT C CGTTTTT CATGTAACGCGT AGGCGTTAGCCTT AATGCGCCTAATGAC 
TGCATTGCAAATGGTACTTTGACATGGTTATACGGTGCGC CAATAT CAATTAATGAACGC 
ATACTTGAAGACGACAGATAATCTCCAAATTTTAACGGTAATAGTACAACCAACTTTTCA 
CTAATCT CT TTCGCAAAGACGTT CGGCAGAATATGCTGATATTGCCAAGGATGTACCGGA 
AATAGTACATAGTCATCTATTGATAACCCTTGATCATTTAACATGTCTGTCGCTTGTTCT 
TTTATAGGTACTGTCAAATTTTCTAATTCATCGATATTTGCAGTATCGCCATGAATCATA 
TGTGTCTTTTTAACTGCTGCAACCATTAAAGGAAATGATTGATTTAATTCAGCTTGATAC 
ACTTGATAAT CCGCTT CTCTTAAT CCTCTTTTTT CTTTAGCTAATGGATGAAATGGACGA 
TCTTTTAAACTTGCAAACTGCTCTGACATCACAAAAGGATGTGACGCTAAATCTAAT-TCT 
GATAATTGTTTAGCAAGCTGTGTGGCAGCAGTAGTCAGTC CTTCTT CAACGCGAGC CACT 
T C C CATTCATGACTTAGATCACAATTCATATTAGCAATTGTTTGCCAAAATT CAG CTGCC 
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GTTAAAGGTTGCTTAGACACCCTTCCCTCTATCGTAATTGGTTGTGAACTTTCGTAACGA 
AACATATTTAAAGCACTAAAATAAACAGGTATCTTTATTTGTTGTGTTTCACGTTCGTAT 
ATCAAAAGCGTTTGTCCGTTTTCTTTAGTAATCTCACTATTCGATACAATTCCG GCTATA 
TCTTCAAATAATAATGCATCAACTAAATCTCTTAATATTATCGCTTGTGCTGTATTGACT 
GCTGTATGATTCTGCAATGTTCAGACACCTCGCATTCTTAATATAGGTTCAATGTTGTCC 
CAATATTTTGTTGTTGTGCCTGTTGATAAATAAAATAAGCACTTGAAATATCTTCGATAG 
CCATACCCAT CGGATTAAGTAATATGAT C ™ 



LOCUS 20 (J7/M10) 



GATCGCTTACAAAACATAACAAG CTTTAAAGATATTGC CAAAATTCTTTATTCAACGAGA 
GCAGGCGTTGCTTATATGGCTACAGGTGGTATGGCTGGCGCTTTACGTGCCACATTAGAT 
TATGTCACTGAGCGTAAGCAATTCGGCAAACa^ATTAGTAAATATCAGTTAATACAAGAA 
AAGCTAGCAATGATGCAAGGTAATTTAGCTCAAGCA 

AATATGCA^GCACATGGTGAATATGACGAGGTTGCAACTTCAACGGCGAAGATGATGAAT 

GC CTTACGTTTGCGTGAGACAGT AGCTATGGGC CGCGGTATT ACAGGTGGTAATGGCAT A 

CTAG CTGACGAT TATGATATTGCACGTTTCTTCT CTGATGCAGAAGCGATTTACACGTAC 

GAAGGTACACATGAAATTAATGCCTTAGTAATTGGACGCGCTTTGACTGGAGATTCTGCT 

TTCGTATAAATAGCAAATAATTATATGAGATGCATTAATTTCACTAAAAAAGACTTATTT 

TAAGCATAAAGCTTTTTCCTTAAATAAGAGGCTAAGATGACTGTCAAAGATACTTAATTA 

ATTTTATAAAATAGCAACGTTATTCCAATTATCTTAATGGTTATCTTATCCTCAACTAAA 

TTGGAGGAATCACTATGACAATTAATAAAGTAACCGTTCTTGGCGCAGGCACAATGGGCG 

CTCAACTGGCAGCACTTTTTGTGAATGCTGGACTTAAAGTAAAACTATTAGATATTGTAG 

TGGAC^AAAACGATCCAAATCTCATTGCGAAAAAATCTTACGATAAAATTACAGATAAGA 

AACGGCCGCTACTATT CGACTT AAATCTAGCGAGT CATTTAAGATATGGTAATTTTGATG 

ATGACTTGGTAAATGATGATGCTGATTTATATATCGAAGCAGTCAAAGAAGATATTGAAA 

TTAAGCATGCTGTTTGGCAACAAGTTCTACAACATGCTAAAGAAGATGCTTTATTCGCTA 

CAAATACAT CAGGTATTC CAATTAATGCGAT TGCTGAAGCATTTAACGAGAAGGATCAAG 

AACGATTCTTTGGT CT ACATTTCTTTAAC CCACCACGTATTATGAAATTAGTGGAGTTAA 

TAC CTACGT CACACACGAAGGAAT CTATTATATTAGATGTAAAAAATTTCGCGCAAAATG 

TGTTAGGTAAAGGTGTCATTGTCGTCAATGATGTGCCTGGCTTTGTCGCAAATAGAGTCG 

GCACGGAAACAATGAATGAT ATTATGT ATCGCGC CGAG CAACACAAGATAAGCATTGTAG 

ATGTGGATGCTTTAACTGGGCAAGCGATTGGTCGTCCTAAAACAGGTACATATGCGCTAT 

CTGACCTAGTCGGTTTAGATATTGCAGTGTCTGTAATTAAAGGCATGCAACAAGTACCTG 

AAGAAACACCTTATTTTCATGATGTCAAAATTGTAAATACGTTGTTTGACAATGGCGCAC 

TCGGACGTAAAACGAAACAAGGATTTTACAAAAAGGATAAAGAAACTAAAGCTCGACTTG 

TTTACGATGTTGAAAAACAAGATTATGTACCTGTATCG CAACCACAATTAC CAATTTTAA 

ATGAATTTAATAAAGACTTAGTGCATAACCTTGATACCATATTCAATGCGCAAGACGAAG 

CGGGACTATTTTTATGGGAGACATTACGTAATAATTTCTATTACTCTGCTATCAATGTAC 

CTAAAGCTACCGATGATTTCCGAGACATAGACCGTGCGCTTGTCTGGGGGTTCAACTGGA 

AACTTGGTCCATTCCAATTATGGGATGCAATGGGATACGAACGTGTTAAAACACGTATGG 

AAGACGAACTTGGAGACTTACCACAATGGATTAGTGATTTAGATGGTGGCTTTTATAAAC 

AAGATGAGACCATTGAATATGCAACACCTATTTCTCACTTCGTAAAAGATGAACTTTGGG 

ATAAAGGTGATGCCAAACTTTCCGTAACTCATGATGATCAACTGTTACTGAAATTACAAA 

GTAAAAATAATGTCATTACCGATGAATTCAACGATGCGTTAGTTGATGCGATTGATTTAC 

TGGAAAATGACCATTACACAAGTATGGTTATTTATGCAGATGGTAACAATTTCAGTGTGG 

GTGCTAACCTTTTCTTAATGAAAAAGGCGCATGAAGACGGTCTTGTAGATGATGTCGTTG 

CACAATCAATTGATAAATTACATTATAGCTTTAATCGTTTGAAGTATAGTTTGAAACCAG 

TAGTCACAGCTGTTCAAGGTCGTGCCTTAGGCGGTGGCTGTGAGCTTGTACTTTACTCAC 

CTATTGTTGTCGCTGCAAGTGAAACATATATCGGTCTTGTTGAAGCAGGTGTTGGCTTAT 

TACCGAGTGGCGGTGGCCTTGCAGAAATGGCTGAT CGCATATTAC GCACAT CGC ATAAGT 

TTGATGACAAACAAGCTTCCATGACAAAAGTACTGACGAATATCGCATTTGCGAAAGTCT 

CTACAAATGCCTTTGAGGCACGTCGTTATGGTTATTTACGTGATACAGATACGATTATTT 
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TCAATACAGCACAACGTGTCGAAGTTGCGCTCAAACGTGCGAAATATGAAGCAGAAACAA 

ACTATATT C CGAAT CCTAGACATCAATATATCGCTTT AGGTGAAGACTTCAAAGCATTG A 

TCCAAGGACAATTAGATGCGCAAAGACGGGGTCATTTTATTAGCGACCATGATTATCATA 

TTGCCTTAAATATCGCCACAATTTTAGCGGGTGGTGATTTACCAAGAAATACATTTATCA 

ATCAACGTTACATTCAATCGTTGGAGAAAATTGGCTTTATTGACTTACTAAAATCTAAAA 

AATCATATGAAAGAATTGCACATATGTTAAAAACTGGTAAGCCATTACGTAATTAAAAGA 

TAGTCATTAAGAGAGGATGATA^CATGCAAGAAGCATACATTGTAGCTTATGGGCGTTC" 

AGCCGCAGCGAAAGCAAAGCAAGGCGCATTATTCCACGAAAGACCTGATGATGTCGCAGC 

CAAAGTATT ACAAGGCGT ATT GAAACG TATTGACGGAAAATTCAAT AAGAATATGATTGA 

AGATGTCATTGTTGGTACGGCTTTTCCAGAAGGATTACAAGGCCAAAACATTGCACGAAC 

GATTGCATTGCGTGCGGGATTATCTGACACGGTACCGGGTCAAACAGTGAATCGCTACTG 

CTCATCAGGATTACAAACCATCGCGATTGCAGCCAATCAAATTATGGCTGGTCAAGGAG^ 

TATACTTGTAGCTGGTGGCGTTGAATTGATGAGTGCCGTACCAATGGGTGGCAACGAGCC 

CACAAACAATCCAACCTTACAATATGATGATATAGGTGCGT 

TGCTGAAAATGTAGCATCCCAATTTGACGTATCACGCGAAGATCAAGATGCTTATGCTGT 

CAGAAGTCATCAACGTGCCTATGACGCACAACGTGATGGTCGGTTCAAAGATGAAATTAT 

TCCAATACAAGTAAACTCAGTTGAATATACAAACGCAGGACCAAAAGTACACACAAATAT 

CTTTGACCAAGATGAATTTATACGCCCTGACACCACGATGGAGGCATTAGCCAAATTACG 

TACAGTATTTAAAGCTGACGGCACTATGACTGCAGGAACATCTGCCCCACTTTCTGATGG 

TGCAGGATTTGTAGTTTTAATGTCTGGAGATAAAGTGAAAGAACTCGGCGTGACACCTAT 

TGCACGATTCGTTGGTTTTAAGGCAGTAGGCGTTGACCCGAAAATTATGGGTATTGGGCC 

TGCATATGCGATTCCTGAAGTATTGTCACTCAGCAATCTATCTGTTGAAGACATTGATTT 

GATCGAATTGAACGAAGCATTTGCTTCTCAAACGATTGCATCTATTAAAGAAGTAGGTCT 

AGATATATC^CGTACGAATGTGAATGGTGGCGCTATTGCTTTAGGTCATCCATTAGGTGC 

TACAGGCGCAATGTTAACCGCGCGTTTACTTAATGAAATGGGTAGACGTCCCGATAGCCG 

TTACGGCATGGTTACGATGTGTATTGGTGT CGGCATGGGTGCAGCTGCTATATT TGAATA 

TGTGCGTTAGAATGGTTGATTTTGGATGAAGCGGATTCGTTTTGTTATTGAATGAAGTAG 

GCTGAAGTTGAAGCCAGTTGAAGTTGAAGCGGGTTGAAGCAATTTCGTTTTATTAATGAA 

GCTGTGTGAAATATAGTGATTGAACAAAAAAAGTGGTTTAATGGGATGGTGGTTATTTCC 

GTTTTAGAATTTAACATTTACACGTCTAATTTTAATCATTGTTTTAAATTTTATGAATCG^ 

AAGCCCTTTGATTTAATAATATTTGCTAATGCTAGTAACTTATCTGATTGTTCATGTTTA 

AAATAAAGAAAAC CACT CACAT CAGTGTGTGTTCGAACTAGACTTGTAAGTTC CAGTT CG 

GCACGACTTTCTAAAGCAATTATTATTGCTGTGATTGTCGTATATCACTTAGATGTGCGT 

GGTTTATTTTAATAGGTTAGTAATATATTAGGTCATGTTATGTTTAAGACTATAATGAAT 

AAATAATTTAGAAATATGCTTCCGATTGTTCGATGCTTTAATTCAGTTAGAAGCATCATA 

GAATGCATGATTACTGTTGTAAAGATACGTAATGTTTTGTATTGACTGTATGTCT TTGGA 

TAGAGTTACAAACTT ATTTTGTT ACT CTAGGCCCATATGTCGCAGTACCAT CTGCATGTG 

TTGTTACATTGTATGCATTTGTTTTACTTGGCTTCTTGTATGTCGGGCGAGCTCCGTATG^ 

ACACTTGACCGTTTGCATGTGTTGTTACGTTGTATGCATTTGTTTTGCTTGGCTTGTTTT 

GTGTTGGGCGAGCGC CATATGATACTTGGC CGTTT C CATGTGTTGTTACGTTATATG CGT 

TTGTTTTGCTTGGCTTGTTTTGTGTCGGACGAGCTCCGTATGATACTTGGCCGTTTGCAT 

GTGTTGTTACATTGTATGCATTCGTTTCGCTTGGCTTCTTGTATGTCGGACGAGCTCCGT 

ATGATACTTGACCATTTGCATGTGTTGTTACGTTATATGCATTTGTTTCTGATGGCTTAT 

TGAATCTTGGTCTCGCTTCATATCCAAATGTTCCATCGTTGTATTCACGGATACCTGTAC 

CAGCATCTCTATATTTAACATATTTAGGTGTTTTGTTAAATTGCGGTCTCGGAC CATATT 

GAGAAGCTTCTGTTGTTTCAGTTGCTTGAGGTTTAACTTCAATATCACTTGATTCTCCTT 

GAGTACCTTTTAACGTTGATTCAGTACCTTGTGGTTTTATTTCAAGTTTAGATGAGCT AC 

CTTCAAGACCTTCTAAAATAGGGTTCGTTAACGGTGGGTTTGTATAATTATTGCTTAATG 

ATGGGCCGCTTTGTTCCATTGTTAGAAAATCGGGACCTTGAACGATTTCACCTTGTACCG 

TTTTATTTTCCATCGTTGGATATTCCGGACCTTTTACAATTTCACCTGTAATTGTGCCCT 

GTGGAATTTTAACTAATGGTTGTGCAACTGGTTGTGTTGTTTCTTCAGCTTTACCAGCC G 

TAGTTTTAACCTCTTGTTGGTTATCAACTTTAGGTGCTTGAGGTTCTTCAACTTTCTTCT 

CTTCTTTTACTACTGGCGATTTTGTTTCAGTTTCTCCGTATTTTTTGACAGTTTTCTTTT 

TC CAAGAAT CAT CTGCTTCT TTAACTGC TTTTTTCGTTT CTTCAACTAATTTATCAAAAT 
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TAGGTTTATTATCACTATTTGTTTTATAGTTATGTGTTGTAGGATTATATTTCGTTATAG 

ATTTCGGTCTATTTTGTTTAGTTTCCATAAAGAAATCATCAATAATTGAATTTAAGTCAT 

CAATCATTTCTTTTTTAATACGTTCATTTGTAATTTTATGTGGATTGTCTGTATCTCCAA 

GGATTAAGTCCAGTTTTGCTCGTAACTCTTTCGCGTGCTCCCCATAATCCTTATCACCAT 

AATATGATACAACTAATGTATCAATTTCAGATACGAGATCGTATACTTCCTTAGTTGCTT 

TATCTTCTTCTGCTGCATTAAAAGTTTTCAAGTCTGAATTCTTATCCTTAATATCTTTAA 

CTTCTCTGTGAAAATCATCCAGTGCTCTCTTTAATGCATCCTGTAGTTCATTGTATTCTT 

TCATCGAAAGTTCTTCTAAATTATAT TTATGAAAATTAGCCATT TTTAAAT CTGTACGAG 

GATTTTCTTTTTTATAATTTGCATACCATTGTTTATAATCTTCATATTGAGATTTCTTTC 

TCTCCAAAAGATATTGATCTTCCCTTAATACCTTTTCCAACAACCTATCTTTAGCTTCTT 

TATAAATATTATCTCCATATTCATATTTATTAGTTAATCCTATAGCATAAATTATATAGT 

CTTCCAAATAATATAGAGCTGAATTTAAATATCTGCTATCTATTAATGTCCCATTTTTAC 

TCCCAGCATTAACTTGTGATTTCCCACTATAATCCTTTGTTACTATCGCATCTGCTTTGT 

TATCCCATGTAAATAAGCTAGATGCAACTGCTAATGCGCCTAGCGAAATTATTTGCTTTT 

TCATAATTTTTTAAT TCCTC CAAAATGTAATTG CCCAAT CTACATTAAAGAAACAAAATA 

TTAAAAGACATTAACTATATATTAACTAGAATAAACAAAGCATTAACTATCTTTTTGTTA 

TAGTTAATTAGCTTTGCAATATACAATAGTGTATAATTTTTTTGATTAATGTACATCAAA 

GGAGTAACAAAGCATGACAACACAAATGAAAATCAAAACATATTTAGTTGCTG^ 

AGCGGCGCTCCTTGATACGACTGGTATTAAATTAGCAAGCAAATCTGAAACTACATCACA 

TACGTATCAACATCAAGCGCTTGTAGATCAATTACATGAATTAATAGCAAACACTGACTT 

AAATAAATTATCGTACCTAAATTTAGATGCGTTTCAAAAACGCGATATTTTAGCTGCGCA 

CTATATTGCAAAATCCGCTATACGCACTAAAAATTTGGATCAAATGACTAAAGCGAAACA 

AAGATTAGAAAGTATTTACAATTCAATTTCTAACCCrrTTG(^TTCACAAAACAATTAATA 

ATTCACCAATAAATCATGTAAGTGTTTGTGACGCCAAATTGCCATACAAATACTTGTCAT 

ATGAATATAAACGAATGAAACGATTGCCTATCCCATAGATGGCAACATTAAAAAGACCTC 

TGAAGGTATCATCTTGATAACTTTAGAGGTCTTrGTTTATATTATTCAAACAAAATTCTT 

ATAGAACGATCGAAGTATGTTTCGTCTTTCTTTTCTTCTTTAATCTGATCAGCTAATGCT 

GGGTCAT CTGTGAT AATACCATCAACATTGGTTTGTAAGTATTTCGTTAAATCT TCTTCG 

CCGTTAATAGTCCAAGTATAGACTTCTTTATTTTCCAAGTGCGCTTGATTAACAAGTCTT 

GGCGAATAAGAAAAATCTTCGATGACAAAGAAATCTAATGATGTTTCTTTAAAATGACCA 

AACTGCAACGGAAtGATATAACCACACTTGAGATATGGCGCTTCTTTTTTCAACTTAGTC 

ATCACATCATAATCCAAAGACATCACACGATATTGATGTTCAACACCATGCTTTTTCAAA 

ATAT CAATAACACGTTGTGTATAATCTGCTGGTT CTTTAC CATGTGGCTTTAACT CTACT 

AGTAGCTTCACATTTGATTGTTTAGCCGTTTCAATAAATTCGTCTAAGGATACAAATTTT 

GCTTCATGTCCATTTTGACGCATTTTCAAACCGACGATATCTTTGAAATTAGATTCAGAA "~" 

ATATTTTTATTAACACCTGTTAAACGTTTCAAATTGTTATCATGACTAACAACAAATTGT 

TTATCTTTCGTCATAATTGTATCTAACTCAACGTATTCGACATTCGCTTTTGCAGCAGCT " : 

TTCAATGACGGAATAGAATTTTCAACACCTTTATCTTCGAAACCACGATGGCCAATAATG 

GAGATATTTGTATTGATAGTATTATTGTAAAGTAAGTACATGTTATAACCGATAAAACAT 

GT CACTGCAAGCACCATTGAAATTATAAAGAAC CTAGACTTCCGTTTCGGTTTTGGATAT 

TTAAATTCTAAGCCCGGTTGGTCTAATACATTCTCTTGTTTTAAGTGCAGTACTAACACA 

CTGAT TAATGATAATTT CGTAAATAAATAATAGAAGAACAATGCGCT TTTGAATACAACA 

AATAAAATTGATGAGACTAAAAACTT ATCT C CTTCTT CATCTACACAAATAG CAAGATAT 

GTTGCTCCTGAAATAATTAATGTTAAAATCGCACCAATGATGAGTTCTAATATAACTATT ~ 

TCTATAACAAG CCGAAACTTATTT CGCTTCGTAATTTG CCAACTTAGTCT CATATTTTTA ~ 

AATAACGACTGGCGGTTTAAAATCGTTAACGGTAGAGTAAATATTAATTTAAAATTTAAT 

ATAAAT ACAGCAAT CATAAAGGTACCGTAAATGATTATACCTTTCGT CGTTTT CATAAGT 

TCTTCCGTTAAAAATTTAGGTATGTAAATATTTTTTGTTAATACTGAACTTAGTCCTAGG 

TTGGCAATGGGTATCATTAACATTAAATAAATGACAAAGAAAATAACTGGTACACCTATG 

AGTTTACGC^CATTTAa\AAGGCATTTTTAAAAATGGATTTAAATGTAATAATCTGTCGA 

T C AAAG C CGGCATAAAC CATAT AAACT AACAA.TGAAAAC TCT ACATAAAT CAGAAAGG CA 

ACACTTAATATGAATATAATAAGAAGTATCACACTGGCGGGATGACTAACGATTTCCGTC 

CAATTGTTAATCGTAAGTTGGCTTTGCCCAGCTACTTTTAACATCATATTAAATAGTAAA 

ATTAAGTATGTACTACTAATAAAAATCATGATTAACTGCAATAGTAAGGCATTAATGCTA 
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AAACGCCCTTTATTTTGATACAGTAATTTAAATACTGCCCATATATCTTTACTAATTCTC 
TTCATAATCACGCTCCGCATTGCTTTAATATTAAGTTTCATCTTAATATTTTTCATTACT 
C AGG GT CAAT AAAAAT TT G AAAAG A CT CAT ATT CAT A TG CAAGT AG CAAATAAT AAC C C A 
TTCAACATCAGCTAAATGATGATATTGGAACCCCACCTTTAACAAGACATCACATTCTTT 
ATCAGCATAGCTACTTAGAAAAACGTCTTCCTTCAACCATTGTAGAAGTTGTCTCATATA 
CTTACTACGTCTTGCTAATACTCAATACTCAATTGAAAAAGAAGCATATGCCCCTTCACT 
CTTGAAGTTGCATATGCTTTCTTTTCGGTCTGAATTGTATTTATAATTCAACGGGAATTT 
TCCCTTTGAAGTTAACATAACGGTAGGCTGCTTTAACAGCTTCATCATCGGGCGCTTCGA 
CATCTTCTAATTCATATGCAATGCCCAATGTTTT CCACTTATGAACACCTAAC TGATGAT 
ATGGCAGAATTTCAAACTTTT CGACGTTATCAAGAGAATTAATAAATT CCCCTAGTTTAA 
TTAAATCGTCTTTATCATCAGAATAAC CAGGCACAAGGACATGTCGAATC CATACAGGT T 
GTTTCATATCTGACAGTTTGCGCGCGAAGTTAAGGATGTGTGTATTAGGCTTTCCTGTCA 
ATCTAATATGTTTGTCATTATCAATATGTTTTATATCTAATAATATCAAGTCTGTATGTT 
TTTGTAATTCTTCAAAATGCCTTTGAAATGCTTTTGTATCATTAGCACftTCCAGCCGATG 
TGTCTAAGCAAGTGTGCACACCATTTTCTTTTAATTCTGCAAATAATTTTTCTAAGAATG 
GCATTTGTAACAATGGTTCGCCACCACTGACTGTTACACCGCCACCCGATGCATCAAAGT 
ATGGTTTGTATGGTAATATTTCATTCACCATTTCATCAACTGTGACTTCTCTTGATGGCT 
CACTAATTTTCCAAGTATCTGGATTGTGGCAATACAAGCATCTAAGTAAGCATCCTTGTG 
TAAATAATATATATCTTAATC CCGGT CCAT CGACAGTACCTAAACTTT CGACAGAATGTA 
AGTGTCCCTTAAGCATAGTGCTCCCACCTTAAATTTTGTTACATACTTTCATGGAATGTA 
CGAGAAATTACATCTAATTGTTGTTCACGTGTTAATTTAATGAAGTTAACAGCGTAACCA 
GATACACGGATTGTTAACTGTGGATATTCTTCTGGATGTTCCATTGCATCTATTAATGTT 
TCACGGTTAAATACGTTAATATTTAAGTGGTGAC CACATTGCATTGCGTAAC CAT CTAAC 
ATACTAGTTAAGTTACGGTTTTGAT CTTCTGGTT CTTTACCTAATGATTTTGGTACGATA 
CTGAATGTATTTGAAATACCATCTTTACAGCAATCGTAAGGGATCTTAGCTACAGAACTT 
AATGAAGATAATGCACCTTTTTGGTCACGGCCATGCATTGGGTTTGCACCTGGAGCAAAT 
GGTTCGCCAGCTTTACGTCCGTCTGGTGTGTTACCAGTTTTCTTACCGTATACAACGTTT 
GAAGTAATTGTTAATACACTCATTGTATGTTCTGAATCACGATATGTTTTATGACTACGT 
AATTTAGTCATGAAGCGTTCTACTAAATCAACTGCAATATCATCTACACGGTCGTCATTG 
TTACCGTATTTAGGGAAGTCGCCTTCGATTTCAAAGTCTACTACAAGACCTTCTTCGTTA 
CGAATTGGTTTAACTTGTGCATATTTAATTGCAGATAATGAGTCAGCTGCTACTGATAAA 
CCAGCGATACCTGTTGCCATTGTACGTACAATTTCTGTATCATGTAATGCCATTTCAATA 
CGTTCATAGCTGTATTTATCGTGCATGTAGTGAATAACATTTAATGAGTTAATGTAAACA 
CCTGCTAGCCAATCCATCATTTGATCAAATTTCTTGAATACTTCGTCATATTCTAATACT 
TCGCTGTTAATACCTTCGAAGTTTGGACCAACTTGTGCACCAGATTTTTCATCTTTACCA 
CCATTGATAGCGTAAAGTAATGTTTTAGCTAAGTTCGCACGTGCACCGAAGAATTGCATT 
TGTTTACCAATTGTCAT CGCTGATACACAACATGCGAT ACCATAGT CAT CGCCATAGCTT 
TCACGCATAATGTCATCATTTTCATATTGGATAGAACTTGTTTTAATACTCATTTTTGCA- 
CAGT ATGTTTTGAAGTTGT CAGGTA 



LOCUS 21 (G3) 

CTGAATAAAAACGCAACAAATAGTGCAAATGCTATCCCTGTGATAGCGAATAAAATATTC 
ATGTATCATCACCTACAATAATTTATTAACAGCGACAGCAATTTTAGCACCCAACGCCGC 
ATTGTTTTCAACAAGTTTTATATTTGCTGCTAAACTTTTACCATTCGTTTTTTCTACAAT 
TTTCCCTAACAAGAACGGTGTGGCGTCCTTACCTTTAATACCTTGATTTTCCGCTTCAAC 
AACAGCTTCATTTATGATTGCCTCAATATATGCTTTTGATAAGGCATGCTCATATGGAAT 
TGGATTAGCAACAACAATGCCACCTTCAAGATTTAACTGCTGTTTTGTTAAATGAATGTC 
AGCAAGTCGTTCTGGCGTTTCAACCGAACTTGTTAACTTAACACCGCTTTCGCGAGTGAA 
GAATGCTGGCAATT CAT TCGTTTGATATC CAAT AAC TGGAACGCCTTTTGTTTCTAAATA 
CTCCATCGTCTTAGGTAAGTCTAAAATTGATTTGGCACCTGCACAGATAACAGTGACATT 
TGTTTTAGACAGTTCTTCTAAGTCTGCTGAAATGTCCATCGTATGTTCTGCACCTTTATG 
GACGCCCCGAATACCTCCTGTAACAAAAAATTGAATACCAGCCA^ 

CGTCGTCGCTACAGTAGTAGCACCAACACACTTCATCGCAATAACTTCTGCTAAATCCCT 
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TCTAGATACTTTAGCAACGTCTTTACTAGTTGCCAGTATTTCTAAATCTTCGCTTTCTAA 
ACCAATTTTAATTTTGCCATCTATAATGGCTATGGTTGCTGGAATGGCACCATTATTCCT 
GATAATTTGCTCTACTGTTGTTGCCATTTCAACATTTTGTGGGTACGGCATACCATGCGA 
AATAATTGTTGATTCTAATGCTACAATCGGTTGATTGTTCTCCCGTGCTTGCTGAACTTC 
TCGAGAATACTCAATATACTTTTGTAAATTTGCCATTTTTATAATCCTCCATATCGTGAT 
AAAGTTGCTGTTGATCTAGGTTTTGCCTAACTGTATATTTCGTTTCTATCGTTTTCTTTG 
CGTTAACCATAC CAGCAATTAATATATCT TCAGTAGACAT C CCATTTAACCAGCTATACA 
CTACTGCAGCACAGAATGAATCGCCTGCACCTGTAACATCTTTCACACTATTTGATGGCA 
TAACTGACTTAATGATTTCTTCCTCACCACTTCGATAAATGAGTTCTTTCACGCCATTTG 
TCACAATAAGATTTTTAACACCTAAATCATTCCAGCGTTTAGCAGCTATTTTTAAATCAT 
CAGTAGATTCTATTTTTAAATTTAAGTATGTTTCTGTTTCATCTTTATTCGTGATAATCC 
AATCAATAGCATGTAATGAATCAGG GATATTTTTCATTTTTGGGGAAGAAAC CGTGGTGA 
TAACTAATTTGATTTGATGTTTCGTGGTATAGGCACATAAGAAGTTTAATGCCTCTTTGC 
CTAAATTCAAATCTACAATAATGCACTTAGCCTTTTTCAATAAGTGTGAACGCTTAATTA 
AAAATTCAGGCGTAATGTAGTCAAACACTTCCATATCTGCTAAG CCATATGT CATGTCGC 

CTTCTTTACTAATTAAAGCTGTATATGAACCTGTACTCGCATTTTCAAA TTGTTGAACAT 
GATCCAAA 



LOCUS 22 (119) 

GATCCATTGGCCTTTTACCAATTGAAACATCGCCAGACAAAACACTTTCAATACCTAAAC 

CACTT AACAAAC CTGCGAATAATCGTGTTGTCGTAC CAGAATTACCTGT ATACAATACTT 

GATGTGGCGTGTTAAAAGATTGATATCCTGGGGAAGTCACAACTAATTTTTCATCATCTT 

CTTTGATTTCTACAC CTAACAGT CGGAAAATGTCCATCGTACGACGACAAT CTTCGCCAA 

GTAGTGGCTTATATATAGTAGATACACCTTCAGCTAGCGACGCCAACATGATTGCACGGT 

GTGTCATTGACTTATCGCCCGGCACTTCTATTTCGCCCTTTAACGGACCTGAAATATCAA 

TGATTTGTTCATTTACCATTTCATTCACCTACTTAAAATATGTTTTTAATTGTTCACATG 

CATGTTGTAATGTTAGTTGATGAACATGTTGTAGAACGATATCTCCAAATTGTCTAATCA 

AGACCATTTGTACACCTTGCTTATCATTCTTTTTATCACTTAGCATATATTGGTATAACG 

TTTCAAAAT CCAAGTCAGTTATCATGTCTAAAGGATAGC CGAGTTGTATTAAATATTGAA 

TATAATGATTAATATCATGCTTAGAATCAAACAAAGCATTCGCAACTATAAATTGATAGA 

TAATGCCAACCATCACTGCATGACCATGAGGTATTTTATGATAGTATTCAACAGCATGAC 

CAAATGTATGACCTAAATTTAAAAATTTACGTACACCTTGTT CTTTTT CATCTGCAATAA 

CAATATCCAGCTTCGTTTCAATACCTTTAGCAATATATTTATCCATACCATTTAATGACT 

GTAATATCTCTCTATCTTTAAAGTGCTGTTCGATATCTTGCGTCGCTGATTCACCATTCA 

ATAACGCATGCTTATAAACTTCTGCATAGCCACTTAATATTTGCTCAAATGGTAACGTCT 

TTAAAAAGACTAAATCATAAATCACAGCAGTTGGACGATAAAATGCACCGATAAGGTTTT 

TACCTTGCTTTGAGTTAATACCCACTTTACCGCCAACACTAGAATCATGCGCTAGTATAG 

TCGTTGGCACTTGTATAAAGTGCACGCCTCGTAAAAGTGT CGCCG CAATAAACCCAGCAA 

AATCACCAGTTGCACCACCACCAACAGCAATAATTGCTGTATTACGAGTTACATGATGGG 

ATAAAATATACT C TAATGTTTCTTGATATTGCTCAAATGTTTT CGTCTTTT CA CCAGCTG 

GAATAATAACTTTATGTACATTTTCATATGATAAAATATCATCAAATTTATCAGCAAAAT 

ATTGATTTACATGCTCGTCAATTAATATAAAACTTTGATCAAACTGATCAATATACGTGC 

TAATATGGTCAATTGCACCGTGTTCAACATATATTGGATAATTATTTGAAGGGTATGTTG 

TTTGTAATTTCATGATTACACCTCAATTGTTCTTGTTGTTAAAACTCAATATTTAATTGT'" 

CTGCGCTCAATAATTTGTTGTTTAAGTTGCTCAATATGATTTGATTGGAATTCTTCCAAT 

AATGCTTTTGCTATTTCAAATGCTACGACATGTTCGCAGACGATACTTGCTGCAGGAACA 

GCACAACTATCAGAACGTTCAATTGTTGCTTTAAAGTCTTCTTTAGTATTAATGTCTACT 

GAATTTAATGGTTTATATAACGTTGGAATTGGTTT CATT ACACCATTAACGATAATTGGC " 

ATTCCATTTGACATACCGCCTTCTAAACCACCTAAGTGATTAGATCCACGATAATAACCA 

ATTTCACTATTATATAGAATTTCATCTTGAATCTCACTACCTGGCTTTTCAGCTGCTTTA" 

AATCCTTCACCAAAGCTTACACCTTTAAAAGCATTTATGCTGACAACACCTTGTGCAATC 

TTACCATCTAACTTACGATCATAATGCACATAACTACCTACACCAACAGGCATATTTTCA 
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ACTACAACTTGAACGACACCGCCAATTGAATCTCC^ 

TCTCGCATTGCTTGTGCGATACTGTCATCAATTACACGAACATCATTACGATCAAGAT^ 
GCTTTAAATGTTTCTGAATCATAAAAATCTT 



LOCUS 24(L10) 

GATCGACCAATTCAAGTGGGCT(^CATTTTCATTTTTATGAAGCAAATGCAGCATTAGAT 

TTCGAACGTGAAATGGCATATGGAAAACATTTAGATATTCCAGCTGGAGCAGCTGTTCGA 

TTTGAACCTGGGGATAAAAAAGAAGTTCAATTAGTTGAATATGCTGGCAAACGTAAAATT 

TTTGGTTTTCGTGGTATGGTCAATGGTCCTATCGATGAGTCACGTGTCTATCGCCCAACT 

GATGAAAATGATGAATATG CAGGTGTATT CGG AGATAACGGTGCTGAAAACGTGAATAAA 

AAAGGAGGAAAAAGATCATGAGCTTTAAAATGACGCAAAATCAATATACGAGCTTATACG 

GTCCAACTGTTGGAGATTCCATTCGTTTAGGTGATACGAATCTATTTGCTCAAATAGAAA 

AAGACTATGCGGTTTATGGTGAAGAAGCTACTTTTGGTGGTGGTAAATCTATTAGAGACG 

GTATGGCGCAAAATCCTCGTGTAACACGTGATGACGTGAACGTTGCAGACCTTGTCATTT 

CTAATGCCGTTATTATCGATTACGATAAAGTGGTTAAAGCTGATATAGGCATTAAAAATG 

GTTATATTTTCGCCATAGGTAATGCCGGCAACCCAGATATAATGGATAATGTCGACATTA 

TTATAGGTTCAACAACAGATATCATTGCCGCTGAAGGTAAAATCGTCACTGCTGGTGGTA 

TTGATACTCATGTTCATTTTATTAATCCTGAACAAGCAGAGGTCGCATTAGAAAGTGGTA 

TTACGACTCATATTGGTGGTGGTACTGGTGCTTCAGAAGGTTCTAAAGCAACAACTGTAA 

CTCCAGGTCCATGGCATATTCATAGAATGTTAGAAGCTGCCGAAGGTTTACCGATTAATG 

TCGGTTTTACAGGTAAAGGACAAGCAACAAATCCAACTGCACTCATTGAACAAATCAA 

CCGGAGCAATTGGATTAAAAGTACATGAAGACTGGGGTGCAACACCATCTGCTTTGAGTC 

ATGCATTAGATGTTGCTGATGAATTTGATGTTCAAATTGCATTACATGCAGATACTTTAA 

ATGAAGCAGGATTTATGGAAGACACAATGGCTGCTGTTAAAGACCGTGTACTTCATATGT 

ACCATACTGAAGGTGCTGGTGGCGGTCATGCGCCTGATTTAATTAAATCCGCTGCATTTT 

CAAATATTTTACCTTCATCTACAAATCCAACTTTGCCTTATACACATAATACTGTAGATG 

AACATTTAGATATGGTAATGATTACTCACCATTTAAATGCGGCTATTCCTGAAGATATCG 

CATTCGCAGATTCACGTATTCGTAAAGAAACGATTGCAGCAGAAGATGTTCTGCAAGATA 

TGGGTGTATTCAGTATGATTAGTTCCGATTCACAAGCAATGGGCCGTGTAGGTGAAGTAA 

TTACACGAACATGGCAAGTAGCACATCGCATGAAAGAAC 

ATTTTGAACATAATGATAATAATCGCATCAAACGTTATATCGCTAAATATACAATTAACC 
CAGCAATTACACATGGTATTTCTGAATATGTAGGATCTATCGAGCCGGGCAA 



LOCUS25 (HA4) 

GATCAGCATGCTACGGTGAATACGTTCCCGGGTCTTGTACACACCGCCCGTCACACCACG 
AGAGTTTGTAACACCCGAAGCCGGTGGAGTAACCTTTTAGGAGCTAGCCGTCGAAGGTGG 
GACAAATGATTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCA 
CCTCCTTTCTAAGGATATATTCGGAACATCTTCTTCAGAAGATGCGGAATAACGTGACAT 
ATTGTATTCAGTTTTGAATGTTTATTTAACATTCAAATATTTTTTGGTTAAAGTGATATT 
GCTTATGCGAGCGCTTGACAATCTATTCTTTTTAAAGAAAGCGGTTGTTAGACAATGCAT 
TAAGAAAAATTAAAGCGGAGTTTACTTTTGTAAATGAGCATTTGATTTTTTGAAAATAAA 
GCAGTATGCGAGCGCTTGACTAAAAAGAAATTGTACATTGAAAACTAGATAAGTAAGTAA 
AATATAGATTTTACCAAGCAAAACCGAGTGAATAAAGAGTTTTAAATAAGCTTGAATTCA 
TAAGAAATAATCGCTAGTGTTCGAAAGAACACTCACAAGATTAATAACGCGTTTAAATCT 
TT TTATAAAAGAAAACGTTTAGCAGACAATGAGTTAAATT ATTTTAAAGCAGAGT TTACT 
TATGTAAATGAGCATTTAAAATAATGAAAACGAAGCCGTATGTGAGCGTTTGACTTATAA 
AAATGGTGGAAACATAGATTAAGTTATTAAGGGCGCACGGTGGATGCCTTGGCACTAGAA 
GCCGATGAAGGACGTTACTAACGACGATATGCTTTGGGGAGCTGTAAGTAAGCTTTGATC 
CAGAGATTTCCGAATGGGGAAAC CCAGCATGAGTTATGTCATGTTAT CGATATGTGAATA 
CATAGCATATCAGAAGGCACAC CCGGAGAACTGAAACATCTTAGTAC CCGGAGGAAGAGA 
AAGAAAATTCGATTCCCTTAGTAGCGGCGAGCGAAACGGGAAGAGCCCAAACCAACAAGC 
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TTGCTTGTTGGGGTTGTAGGACACTCTATACGGAGTTACAAAGGACGACATTAGACGAAT 
CATCTGGAAAGATGAATCAAAGAAGGTAATAATCCTGTAGTCGAAAATGTTGTCTCTCTT 
GAGTGGATCCTGAGTACGACGGAGCACGTGAAATTCCGTCGGAATCTGGGAGGACCATCT 
CCTAAGGCTAAATACTTTCTAGTGACCGATAGTGAACCACCACCGGGAGGGAAAGGGGAA 
AAGCCCCCCGGGAGGGGAGGGAAATAAAACCTGAAACCGGGTGCTTACAAGTAGTCAAAA 
CCCCTTTATGGGTGATGGCGCGCCTTTTGTAAAAAGAACCCGGGAGCTACCATTTGATGG 
CAGGGTAAACAATACATGTGGAGCCCTACCGAAAGGCACCCTGAATAGGGGGTTTATTAT 
TTGGGCCGCGACCCCCAAACCCGTTGTGCTCCCCTTGGGCCCGCTGTGACTTTTTGCCAC 
TCCrCTGTGTGGGAGCGTCCCCCCGTCACCCCCGGGCCGCCCGGCGCAGCCCCGCCGGGC 
GCCCCGACCACCCCATAACTAGCTGANNNNNNNNNNT 

TGCTGGCCTGCAGGTCGGACTCTAAAGCACCCCAAAGCTACCCGGGGAAACAGGCTTATC 
TCCCCCAAAATTCACATCGACGGGGAGGTTTGGCACCTCGATGTCGGCTCATCGCATCCT 
GGGGCTGTAGTCGGTCCCAAGGGTTGGGCTGTTCGCCCATTAAAGCGGGACGCGAGCTGG 
GTTCAAAACGTGGTGAGACAGTTCGGTCCCTATCCGTCGTGGGCGTAGGAAATTTGAGAG 
GAGCTGTCCTTAGTACGAGAGGACCGGGATGGACATACCTCTGGTGTACCAGTTGTCGTG 
CCAACGGCATAGCTGGGTAGCTATGTGTGGACGGGATAAGTGCTGAAAGCATCTAAGCAT 
GAAGCCCCCCTCAAGATGAGATTTC CCAACTTCGGTTATAAGAT CCCTCAAAGATGATGA 
GGTTAATAGGTTCGAGGTGGAAGCATGGTGACATGTGGAGCTGACGAATACTAATCGATC 
GAAGACTTAATCAAAATAAATGTTTTGCGAAGCAAAATCACTTTTACTTACTATCTAGT^ 
TTGAATGTATAAATTACATTCATATGTCTGGTGACTATAGCAAGGAGGTCACACCTGTTC 
CCATGCCGAACACAGAAGTTAAGCTCCTTAGCGTCGATGGTAGTCGAACTTACGTTCCGC 
TAGAGTAGAACGTTGCCAGGCAGTTTTAAATCGGAGAATTAGCTCAGCTGGGAGAGCATC 
TGCCTTACAAGCAGAGGGTCGGCGGTTCGAACCCGTCATTCTCCACCATTTATTCTTACA 
TATTGCCGGCCTAGCTCAATTGGTAGAGCAACTGACTTGTAATCAGTAGGTTGGGGGTTC 
AAGTCCTCTGGCCGGCACCATGGAAGAGCCATTAGCTCAGTTGGTAGAGCATCTGACTTT 
TAATCAGAGGGTCAGAGGTTCGAATCCTCTATGGCTCACCATTTGCGGGTGTGGCGGAAT 
TGGCAGACGCACTAGACTTAGGATCTAGCGCCTTACGGCGTGGGGGTTCGACTCCCTTCA 
CCCGCATATGCAGAAGTAGTTCAGCGGTAGAATACAACCTTGCCAAGGTTGGGGTCGCGG 
GTTCGAAT C CCGTCTTCTG CTC CATTTTTATAGTGCCGGGGTGGCGGAACTGG CAGACGC 
ACAGGACTTAAAATCCTGCGGTGAGTGATCACCGTACCGGTTCGATTCCGGTCCTCGGCA 
C CATTTTCAATAAAAACATATGCGC C CGTAGCT CAATTGGATAGAGCGTTTGACTACGGA 
TCAAGAGGTTATGGGTTCGACTCCTATCGGGCGCGTTAATTATACGGGAAGTAGCTCAGC 
TTGGTAGAGCACTTGGTTTGGGACCAAGGGGTCGCAGGTT CGAATCCTGT CTTCCCGATA 
TACTGTAATTATTATGGGGGCTTAGCTCAGCTGGGAGAGCGCCTGCTTTGCACGCAGGAG 
GTCAGCGGTTCGATCCCGCTAGTCTCCACCATATTATTTACAAACTATATAAGGCGGTGT 
AGCTCAGCTGGCTAGAGCGTACGGT TCATACC CGTGAGGTCGGGGGTTCGAT C CCCTCCA 
CCGCCACTATTTATTAGTTGTAAAATTATATTTAGGACCTTTAGCTCAGTTGGTTAGAGC 
TAACGGCTCATAACCGTTCGGTCGCAGGTTCGAGTCCTGCAAGGTCCATATAATTTTGGA 
GGAATACCCAAGTCCGGCTGAAGGGATCGGTCTTGAAAACCGACAGGGGCTTAACGGCTC 
GCGGGGGTTCGAATCCCTCTTCCTCCGTTTTACTAATGGTCTCGTAGTGTAGCGGTTAAC 
ACGCCTGC CTGTC ACGCAGGAGATCGCGGGTTCGATTCC CGTCGAGACCGC CATTTAAT T 
TTATAATTAATAGCGATTTACCTATAATAATGGAGGAATACCCAAGTCCGGCTGAAGGGA 
TCGGTCTTGAAAACCGACAGGGCCTTAACGGGCCGCGGGGGTTCGAATCCCTCTTCCTCC 
GCCATTATTTTTTATTAT CGCGGGATGGAGCAGTTCGGTAGCTCGTCGGGCTCATAACC C 
GAAGGTCGGTGGTTCAAATCCGCCTCCCGCAATATTTTATAGGTCTCGTAGTGTAGCGGT 
TAACACGCCTGCCTGTCACGCAGGAGATCGCGGGTTCGATTCCCGTCGAGACCGCCATCA 
TTACATTTTTATTATGGTTCAGTAGCTCAGTTGGTAGAGCAATGGATTGAAGCTCCATGT 
GTCGGCAGTTCGACTCTGTCCTGAACCATTTCTTAGCCGGCCTAGCTCAATTGGTAGAGC 
AACTGACTTGTAATCAGTAGGTTGGGGGTTCAAGTCCTCTGGCCGGCACCATTTATGGAG 
GGGTAGCGAAGTGGCTAAACGCGGCGGACTGTAAATCCGCTCCTTCGGGTTCGGCAGTTC 
GAATCTGCCCCCCTCCATTTATTATTTTTAATAGGGGCATAGTTCAACGGTAGAATAGAG 
GTCTCCAAAACCTTTGGTGTGGGTTCGATTCCTACTGCCCCTGCCATGGCGGCTGTGGTG 
AAGTGGTTAACACATCGGATTGTGGTTCCGACATTCGAGGGTTCGATCCCCTTCAGCCGC 
CCTTATTATTAATGGGCTATAGCCAAGCGGTAAGGCAACGGACTTTGACTCCGTCACTCG 
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ttggttcgaatccagctagcccagttattggcggcatagccaagtggtaaggcagaggtc 
tgcaaaacctttatcaccggttc^^tccggttgccgcctccaggtttatgcgggagtag' 
ttcaacttttagaacacgttccttcccggaacgaggtataggtgcaaatcctatcttccg' 
ctccataatttaataataatgcgggagtatttcaactcttagaatacattccttcctgga 
atgaggtataggtgtaaatcctatcttccgctccataatttaatatttgcgggagtagtt 
caacttttagaacacgtt ccttcc cggaacgaggtat aggtgtaaat cctatctt ccgct 
ccataattgcttccaaagggaagttttttgtttaccattaagccggtgtggcggaattgg 
cagacgcgcgggactcaaaatcccgttccacttgtggagtgtcggttcgaccccgaccac' 
cggtataattaactgttatttacataacataacgtattagaaaccttgtaaaacaaggtt 
tctttttatttctctctatacaatacaaataaaagtggactcaaatggcacacgctttaa 
tagactctatgtcaaattgtaatgatgagttcaatattggaagttaagcaactatgcatt" 
gtttaacggttctccaccaaatgtggtgggtatatt^atttaaagaactatttttaaaata 
caacttttagagtttttattattaggcggccagtccattattggggttggttgtcttctt 
tttttctcctttgtacaagctgaaaatcatcattatacgtgcxttaaagttgttgaaatt 
tctgtaaccaaaagaaattcacttgattaattttatcttattattaattccttctatagc 
accattattaaatgctgggtaataaattgtatttcttaacatcctttgatgttttctata 
atatttaaccactttccatacacccttactcacagactttttactaactgaatttaaacg 
attaataaatttaggccaattacataaccttaggtcttttcgtaatccttggacaagttc 
gtaggagtgtcgtagtatatcgtcttttgaaagcatgaattctacaatgtcagatgagcg' 
tttataagccttaaaagatttattccatctgtatttactaaagatggttttactagtatc 
catcaataggactttccagttattcttaaaaattgaataatcaggtccttttttattacg 
gtattcattcataacttggacacgatacttattaaggtcctctatttaaatgttgaacga 
tatggaatccgctaactagctgannnnnnnnnotc^ 

tccttgagggagccctaaagctatttggagagacccaggatctcaggttcgattggattt 
ctccctcccctcagttcatccgctcacttttcaacgtaagtcggttcggtcccccattca 
gtgttacctgaacttcaacctgcccaagggtagatcccctggtttcgggtgtacgaccaa 
ataataaacgccctattcagactcgctttcgttacggctccacatttactgcttaacctt 
gcatcaaatcgtaactcgccggttcattctacaaaaggcacgccatcacccattaacggg 
ctctgactacttgtaagcacacggtttcaggttctatttcactccccttccggggtgctt 
ttcacctttccctcacggtactggttcactatcggtcactagagagtatttagccttagg 
agatggtcctcccagattccgacggaatttcacgtgctccgtcgtactcaggatccactc 
aagagagacaacattttcgactacaggattattaccttctttgattcatctttccagatg 
attcgtctaatgtcgtcctttgtaactccgtatagagtgtcctacaaccccaacaagcaa 
gcttgttggtttgggctcttcccgtttcgctcgccgctactaagggaatcgaattttctt 
tctcttcctccgggtactaagatgtttcagttctccgggtgtgccttctgatatgctatg 
tattcacatatcgataacatgacataactcatgctgggtttccccattcggaaatctctg 

G 



LOCUS 26 (L19) : 

GAT CGCTAGTACTTCTTCAGGTGATGAAGCATGTAATAATTTCTCACGTACATTTT CATC 
CATTAAAATACCAGACAACTTAGCTAAAGCATCTAGATGTGTTTGGGCGCCACCTTCTGG 
CGCTGCAATCATAAAGAATAAGTGTGCTGGTTGC^TATCCAAACTTTGATAATCTACGTC 
TGCTTTAGATTTACCAAACGCAATAGCTGGTGACTTAACTGCGGCCACTTTGGCATGTGG 
AATGGCAATACCTTCGCCGATACCAGTTGTACTTTGTGATTCTCGATTGTGAATCGCTTC 
CTTAAATGACGCGACATCACTTAATTTACCTGCTTTGTCTAATTGATTTACTAACTCATC 
AATAAGACCATTTTTGTCATTTGCCATTAAATCCATTGCTATTGTATCTTTTGTTAATAA" 
CTCTGTTACTCTCATTATTTTCACTCCCCATCAAGTACGCTAATCGTAACTTGTGATTTT 
AT TTTTTCTAT AGCGT C C CGTGTTGCTAAGTCCTCATCAAATGC CGTGG CAGT ACCGCAT 
GCGACTGCTTGTTGGAATGCTTTTTCAATCGTTAAACCTGAAGCAATTCCAGC^CCATG 
CCTGCAACTGTACTATCACGAGAGCCAACTGTATTAACCACTTTCCCTTGTGGATTAAC? 
GCTTTAATACTGATTTCTTTATCAATATAAATAGCACCATCACCGCCAAGCGAGACAATA 
AC^GATTGCGCACCTTTATCAACTAAO^CGACCATATTTAATAACATCTGTGTCTGAG 
TTCACTGTTGTATTAAACATCACTTCTAATTCATCTTTATTAGGTTTAATAAATAGTGGA 
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TG&TATGGTAAAACGCTTTCAGCCAATTCTT 

GTCTGTGCTOTAATTTGTGC^TTTGCGCATACGCATCGCTTGGAATACTACOT 

CTTCCAGCAACAATAACTATATCTTCGCTTGTTGTATTTTTAATTTGTTGTAACAGTTGT 

TCAAATTGTGTTGACGTTATATGAGGACCCGGTGCATTG 

T TT AATTT C ACATTAAT ACGTGTAT CTT CAT CAACTT CAAT AAAAT T CGAT T GAAT T G CA 
CTGTTATTTAATGTAT CTATAATGAATTTC CCAGGAAAT C CACCTGCAAATCCCAAGGCA 
GTTGACTCAACATCCAATGTCTTTAAGATOCGCGAGAC^TTAATACCTTTCCCCCCAGCG 
AATTTATATGTTGCTGTTGCTCTGTTCAAACC^TCAATTTTAAAATCATTCGTAAAAATG 
ACATAGTCAATTGAAGGATTGAAAGTCACTGTATAAATCATAAAGTCCCTCCTATAAAGT 
GATACTTTTGTTGGTATTCTTTTAACGATTCTTGATTTAATGCTTTTTCAGATGTGATGA 
TTGTCGTACTTTCTAGCAAAGGTACACGAGCAAAATATACTTTATTAAACTTAGAATGAT 
CTATAAGTACAAR.TGATTGATTGGCTAATGACATTGCTGTTTGTTTAACTAATGCCTCTT 
GCTCATCGGGAGTAGTTAATCCAAGT T CAATATCTAAT C CATTCATCCCGATAAAAGCTT 
TAT CGAAACAAT ATCGTCTTAATAT CTC CATAGCACTAGAACCAATCGTAG CAAGTGTAT 
TTTCTTTAACTTGACCACCTAGCATAATTGTTTTAATACCTTTTTTAAGTAAAGCTTCTA 
CATGTGTTAAACCATTGGTTACCACAATGATATCTTTCGCTTGAATATATTTAATTAGCT 
CCAATGTAGATGAACCAGCATCGATAAATAAGCATTCATTATCGTTGATTTGATTAGCTG 
CTATTTTAGCAATCATTTTCTTTTCATCAAGATTCGTTGCTAATTTTTCAGTTAAATTCG 
CCTCAACC^TACGATTTTCTTTTAAC^TTGC^CCACCATGCACACGTTGCAATTTCCCTA 
ATTGTTGTAGTTTAGAT AAATCTCTT CGTATTGTTGAAGCACTGCAACC AGTT CGATC 



LOCUS 2 7A(A2) 

GGATCTCCTGTATTGAATTCTAAACATGAACTGATTGGTATTTTATATGCAGGTAGTGGA 
AAAGATGAATCTGAAAAGAATTTCGGTGTTTATTTCACACCACAATTAAAAGAATTTATT 
CAAAATAATATTGAAAAATAAGTATCATCAATTGATTCGTGAAGTTGATTTTTTAAAGAG 
TGATTAAGAAAACGGTTACATAATTAACTAAATATACTGAATTATGTATCTAGATATCAA 
AATAATTAAAAGAGAGGAACTTAAAATGAA(^AAAACGTAGTCATC^GAGTTTAG(^GC 
ATTAACAATTTTAAC^TCTGTAACAGGTATTGGAACAACATTGGTTGAGGAAGTACAA^ 
AACTGCCAAAGC^GAAAATAATGTCACAAAAGTTAAAGATACTAATATTTrTCCATATAC 



LOCUS 27B(A5) 

GAAAAATAAGTATCATCAATTCATTCGTGAAGTTGATTTTTTAAAGAGTGATTAAGAAAA 
CGGTTACATAA.TTAACTAAATATACTGAATTATGTATCTAGATATGAAAATAATTAAAAG 
AGAGGAACTTAAAATGAACAAAAACGTAGTCATCAAGAGTTT^ 
AACATCTGTAACAGGTATTGGAACAACATTGGTTGAGGAAGT^ 

AGAAAATAATGTCACAAAAGTTAAAGATACTAATATTTTTCCATATACTGGTGTAGTTGC 
TTTTAAAAGTGCAACTGGATTTGTAGTTGGAAAGAATACTATTTTAACAAATAAACATGT 
GTCGAAAAATTACAAAGTGGGCGATCGTATTACTGCACATCCAAATAGTGATAAAGGTAA 
TGGTGGTATTTATTCGATTAAAAAGATTATTAATTATCCAGGTAAAGAAGATGTATCAGT 
CATTCAAGTTGAAGAGCGTGCAATAGAACGTGGACCAAAAGGCTTTAATTTTAATGATAA 
TGTAACGCCATTCAAATATGCGGCAGGGGCTAAAGCTGGTGAGCGAATTAAAGTGATTGG 
TTAT C CACACCCATACAAAAATAAAT ATGTTTTATATGAGT CAACTGGC CCTGTG ATGT C 
AGTAGAAGGTAGCAGTATTGTATATTCAGCGCATACTGAAAGCGGAAACTCTGGATCACC 
TGTATTAAACAGCAACAACGAATTAGTTGGTATTCATTTTGCTTCTGATGTAAAAAATGA 
TGATAACAGAAATGCATATGGCGTCTACTTTACACCAGAAATTAAAAAATTCATTGCAGA 
AAACATAGATAAATAAACAAATTGACTTTAAACGAGCGTTGCAACATATCTCGAATTGTA 
AAGGAGCTTGAAAATGAATAAAAATATAGTCATTAAAAGCATGGCAGCATTAGCCATTCT 
AACCTCAGTAACTGGAATAAATGCTGCAGTCGTTGAAGAGAGACAACAAATAGCftAATGC 
AGAGAAGAATGTTACGCAAGTTAAAGATACAAATATTTTTCCATATAATGGCGTCGTTTC 
ATTTAAAGATGCGACAGGTTTTGTAATTGGAAAAAATACAATTATCACCAATAAACATGT 
ATCAAAAGATTATAAAGTTGGCGATAGAATTACTGCCCATCCAAACGGTGACAAAGGAAA 
TGGTGGTATATATAAAATTAAAAGCATTTCTGATTATCCGGGTGATGAAGACATCTCTGT 
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CATGAATATTGAAGAACAAGCAGTCGAACGTGGACCAAAAGGCTTTAATTTTAATGAAAA 
TGTCCAAGCATTCAATTTTGCGAAAGATGCTAAAGTTGATGACAAAATTAAAGTTATT^ 
TTACC CATTACCTGCT CAAAATAGTTTTAAACAGTTTGAATCTACAGGAACTATAAAAAG 
AATCAAAGACAATATTTTAAATTTTGATGCATACATTGAACCCGGGAATTCAGGATCACC 
AGTTCTAAATTCTAACAATGAGGTCATAGGTGTGGTGTATGGCGGTATTGGAAAAATTGG 
TTCTGAATATAATGGTGCCGTATACTTTACGCCTCAAATCAAAGATTTTATTCAAAAGCA 
(^TTGAACAATAAACAAATTTAAATATAOVCCATGAGCATGTGTTCAATAATTTTAATGA 
AAAACATCGGTCGAATATAACATAAAAAAACGTCTATATCAAAAGCATCATGAATAAACA 
GAGGAGCACAAAAATGAATAAAAATATAATCATCAAAAGTATTGCGGCATTGACGATTTT 
AACATCAATAACTGGTGTCGGCACAACAGTGGTTGATGGTATTCAACAAACAGCCAAAGC 
AGAAAATAGTGTGAAATTAATTACCAACACGAATGTTGCACCATACAGTGGTGTTACATG 
GATGGGCGCTGGAACAGGATTTGTAGTTGGGAATCATACAATCATTACCAATAAACATGT 
TACTTATCACATGAAAGTCGGTGATGAAATCAAAGCACATCCTAATGGTTTTTATAATAA 
CGGTGGTGGACTTTATAAAGTTACTAAGATTGTAGATTATCCTGGTAAAGAAGATATTGC 
GGTCGTACAAGTTGAAGAAAAATCAACGC^CCAAAAGGTAGAAAATTCAAAGATTTCAC 
TAGCAAATTTAATAT AGCATCAGAAGCTAAAGAAAATGAACCTATAT CAGT CATTGGTT A 
TCCAAATCCTAATGGAAATAAACTACAAATGTATGAATCAACTGGTAAAGTACTATCAGT 
GAATGGAAATATAGTGACATCTGATGCGGTTGTCCAACCTGGCAGCTCTGGTTCACCTAT 
ATTAAATAGTAAGCGAGAAGCAATTGGTGTTATGTATGCTAGTGATAAACCAACAGGTGA 
AAGTACAAGGTCATTTGCTGTTTATTTCTCTCCTGAAATTAAGAAATTTATTGCAGATAA 
TTTAGATAAATAAATCATCCATCCATACATTGATAAATGATTTTTAGAAATTAACAACAA 
AATCAACAATTTTAAACATCTCTGTGATTCTATTTATTCGAAATGATTTAAAAAATAAAA 
CTTCAAAAACCTAACCTTATATTTATACGAATACTTAGAGGAGCACAAAAATGAATAAAA 
ATATAATCATCAAAAGTATTGCAGCATTGACGATTTTAACATCAGTGACTGGCGTCGGCA 
CAACAGTGGTTGAGGGTATTCAACAAACGGCTAAAGCTGAACATAATGTGAAACTAATCA 
AAAATACTAATGTAGCACCATACAATGGTGTCGTTTCGATAGGATC 



LOCUS 27C(A7) 



GGAT CACCAGTTCTAAATT CTAACAATGAGGTCATAGGTGTGGTGTATGGCGGTATTGGA 
AAAAT TGGTTCTGAATATAATGGTGCCGTATACTTTACGC CTCAAATCAAAGATTTTATT 
CAAAAGCACAT TGAACAAT AAACAAATTTAAAT ATACAC CATGAGCATG TGT T CAAT AAT 
TTTAATGAAAAACATCGGTCGAATATAACATAAAAAAACGTCTATATCAAAAGCATCATG 
AATAAACAGAGGAGCACAAAAATGAATAAAAATATAATCATCAAAAGTATTGCGGCATTG 
ACGATTTTAACAT CAATAACTGGTGTCGGCACAACAGTGGTTGATGGTATT CAACAAACA 
GCCAAAGCAGAAAATAGTGTGAAATTAATTACCAACACGAATGTTGCACCATACAGTGGT 
GTTACATGGATGGGCGCTGGAACAGGATTTGTAGTTGGGAATCATACAATCATTACCAAT 
AAACATGTTACTTATCAC ATGAAAGT CGGTGATGAAATCAAAGC ACATCCTAATGGTTTT 
TATAATAACGGTGGTGGACTTTATAAAGTTACTAAGATTGTAGATTATCCTGGTAAAGAA 
GATATTGCGGTCGTACAAGTTGAAGAAAAATCAACGCAACCAAAAGGTAGAAAATTCAAA 
GATTTCACTAGCAAATTTAATATAGCATCAGAAGCTAAAGAAAATGAACCTATATCAGTC 
ATTGGTT ATCCAAAT CCTAATGGAAATAAACTACAAATGTATGAATCAAC TGGTAAAGTA 
CTATCAGTGAATGGAAATATAGTGACATCTGATGCGGTTGTCCAACCTGGCAGCTCTGGT 
TCACCTATATTAAATAGTAAGCGAGAAGCAATTGGTGTTATGTATGCTAGTGATAAACCA 
ACAGGTGAAAGTACAAGGTCATTTGCTGTTTATTTCTCTCCTGAAATTAAGAAATTTATT 
GCAGATAATTTAGATAAATAAATCATCCATCCATACATTGATAAATGATTTTTAGAAATT 
AACAACAAAAT CAACAATTTTAAACAT CTCTGTGATTCTATTTATT CGAAATGATTTAAA 
AAATAAAACTTCAAAAACCTAACCTTATATTTATACGAATACTTAGAGGAGCACAAAAAT 
GAATAAAAATATAATCATCAAAAGTATTGCAGCATTGACGATTTTAACATCAGTGACTGG 
CGTCGGCACAACAGTGGTTGAGGGTATTCAACAAACGGCTAAAGCTGAACATAATGTGAA 
ACTAATCAAAAATACT AATGTAGCAC C ATACAATGGTGT CGTTT CGAT AGGAT CTGGAAC 
AGGTTTCATTGTCGGTAAAAATACAATTGTTACCAACAAGCATGTCGTTGCAGGTATGGA 
AATTGGTGCACATATTATAGCGCAT C CCAATGGTGAATATAATAATGGCGGATTTTATAA 
AGTTAAAAAAATTGTCCGTTATTCAGGTCAAGAAGATATTGCCATTCTACATGTGGAAGA 
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TAAAGCTGTTCATCCAAAAAACAGGAATTTTAAAGATTACACAGGCATTTTAAAAATAGC 
ATCAGAAGCTAAAGAAAATGAACGCATTTCAATTGTTGGCTATCCAGAACCATATATAAA 
TAAATTTCAAATGTATGAGTCAACAGGAAAAGTGCTGTCAGTTAAAGGCAACATGATTAT 
TACTGATGCTTTCGTAGAACCAGGGAACTCAGGTTCAGCTGTAT^ 

AGTTGTAGGTGTTCACTTTGGTGGAAACGGCCCTGGAAATAAAAGTACAAAAGGATATG^ 
TGTTT AT TT CT CT C CTGAAATTAAGAAATT CATTG CAGAT AACACAGAT AAAT AAAT CCT 
TACATAGATAAATGATT TT AAAAATT AACAACAAACTCAACAATTCAAAT CATCTCTGTG 
ATTCCATTTATTCGAAATGATTAAAAAAAATAAAACTTCAAAAAGCTAACATTATAATTA 
TACAAATACTTAGAGGAGCAGAAAAATGAATAAAAATATAATCATCAAAAGTATTGCAGC 
ATTGACGATTTTAACATCAATAACTGGTGTCGGCACAACAATGGTTGAAGGTATTCAACA 
AACAGCCAAAGCCGAAAATACTGTTAAACA 

TGGTGTTACATGGATGGGCGCTGGAACAGGATTTGTAGTTGGAAATCATACAATCATTAC 

CAATAAACATGTT AC CTAT CACATG AAAGTCGGTGATGAAAT CAAAG CACATC CTAATGG 

TTTTTATAATAACGGTGGTGGACTTTATAAAGTTACTAAGATTGTAGATTATCCTGGTAA 

AGAAGATATTGCGGTTGTACAAGTTGAAGAAAAATC^CACAACCAAAAGGTAGAAAA 

CAAAGATTTCACTAGTAAATTTAATATAGCATCAGAAGCTAAAGAAAATGAACCTATATC 

AGTCATTGGTTATCCAAATCCTAATGGAAATAAACTACAAATGTATGAATCAAOTGGTAA 

AGTATTATCAGTGAATGGGAATATAGTGTCATCGGATGCAATTATTCAGCCTGGTAGCTC 

TGGTTCACCTATATTAAATAGTAAACACGAAGCTATTGGTGTAATCTATGCCGGTAATAA 

GCCATCAGGTGAAAGCACAAGAGGATTTGCTGTTTATTTCTCTCCTGAAATTAAGAAATT 

CATTGCAGATAATTTAGATAAATAATTAAAACTTAGACATTC^CCCAATCCTGACAAAAT 

ATACTATAACTAACATTTATTAATATATATTGCATTATTTAATATGCATCAAAGCC?VATC 

AACGATTGATTTTCACCAACTCAATTGTTGATTGGTTTTATTTATGTATGAATGAACAAC 

TTTTTGACATCATTAAGAATATAAATGATTTTGAAAGCATTTGAAAGCTACAACATTTCT 

ATAAAATTTTTCAATAACAATTGCGCCACTAAAACTCAAAATTTCCACCA 

AATTATCAACATCGCAACATAACCAAATGTTATAATAAATCTATTACACAAAGAGATA 

TTACTTArGCAAAGGCGGAGGAATCACATGTCTATTACTGAAAAACAACGTCAGCAACAA 

GCTGAATTACATAAAAAATTATGGT CGATTGCGAATGAT TTAAGAGGGAACATGGATGCG 

AGTGAATTCCGTAATTACATTTTAGGCTTGATTTTCTATCGCTTCTTATCTGAAAAAGCC 

GAACAAGAATATGCAGATGCCTTGTCAGGTGAAGACATC^ 

GATGAAGAATATCGTGAAGACTTAAAAGCAGAATTAATTGATC 



LOCUS 27D(AF7) 



GAT CTGG AACAGG TTT CATTGT C GGTAAAAAT 

ACAAT TGTTAC CAACAAGCATGT CGTTGCAGGTATGGAAATTGGTGCACATATTATAG CG 

CATCCCAATGGTGAATATAATAATGGCGGATTTTATAAAGTTAAAAAAATTGTCCGTTAT 

TCAGGTCAAGAAGATATTGCCATTCTACATGTGGAAGATAAAGCTGTTCA 

AGGAATTTTAAAGATTACACAGGC^TTTTAAAAATAGC^TCAGAAGCTAAAGAAAATGAA 

CGC^TTTC^TTGTTGGCTATCCAGAAC(^TATATAAATAAATTTCAAATGTATGAGT^ 

ACAGGAAAAGTGCTGTCAGTTAAAGGCAACATGATTATTACTGATGCTTTCGTAGAACCA 

GGCAACTCAGGTTCAGCTGTATTTAAC^GTAAATACGAAGTTGTAGGTGTTC^CTTTGG^ 

GGAAACGGCCCTGGAAATAAAAGTACAAAAGGATATGGTGTTTATTTCTCTCCTGAAATT 

AAGAAATTCATTGCAGATAACACAGATAAATAAATCCTTACATAGATAAATGATTTTAAA 

AATTAACAACAAACTCAACAATTCAAATCATCTCTGTGATTCCAT 

AAAAAAAATAAAACTTCAAAAAGCTAACATTATAATTATACAAATACTTAGAGGAGCAGA 
AAAATGAATAAAAATATAATCATCAAAAGTATTGCAGCATTGACGATTTTAACATCAATA 
ACTGGTGTCGGCACAACAftTGGTTGAAGGTATTCAACAAAC^ 

GTTAAACAAATTACZAAATACAAATGTTGCACCATACAGTGGTGTTACATGGATGGGCGCT 
GGAAC^GGATTTGTAGTTGGAAATCATACAATCATTACC^ATAAACATGTTACCTATCAC 
ATGAAAGTCGGTGATGAAATCAAAGCACATCCTAATGGTTTTTATAATAACGGTGGTGGA 
CTTTATAAAGTTACTAAGATTGTAGATTATCCTGGTAAAGAAGATATTGCGGTTGTACAA 
GTTGAAGAAAAAT CAACACAACCAAAAGGTAGAAAATTCAAAG ATTT CACTAGTAAATTT 
AATATAGCATCAGAAGCTAAAGAAAATGAACCTATATCAGTGATTGG 
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AATGGAAATAAACTACAAATGTATGAATCAACTGGTAAAGTATTATCAGTGAATGGGAAT 

ATAGTGTCTTCGGATGCAATTATTCAGCCTGGTAGCTCTGGTTCACCTATATTAAATAGT 

AAACACGAAGCTATTGGTGTAATCTATGCCGGTAATAAGCCATCAGGTGAAAGCACAAGA 

GGATTTGCTGTTTATTTCTCTCCTGAAATTAAGAAATTCATTGCAGATAATTTAGATAAA 

TAATTAAAACTT AGACATTCAC CC AAT C CTGACAAAATAT ACTATAACTAACATT T ATTA 

ATATATATTGGATTATTTAATATGCATCAAAGCCAATCAACGATTGATTTTCACCAACTC 

AAT TGTTGAT TGGTTTTATTTATGTATGAATGAACAACTTTTTGACATCATTAAGAAT AT 

AAATGATTTTGAAAGCATTTGAAAGCTACAACATTTCTATAAAATTTTTCAATAACAATT 

GCGCCACTAAAACTCAAAATTTCC^CCACCAACATCCAAATTATC^CATCGCAACATAA 

CCAAATGTTATAATAAATCTATTACACAAAGAGATAAATTACTTATGCAAAGGCGGAGGA 

ATCACATGTCTATTACTGAAAAAGAACGTCAGCAACAAGCTGAATTAC^ 

GGTCGATTGCGAATGATTTAAGAGGGAACATGGATGCGAGTGAATT C CGTAATTACATTT 

TAGGCTTGATTTTCTATCGCTTCTTATCTGAAAAAGCCGAACAAGAATATGCAGATGCCT 

TGTGAGGTGAAGACATCACGTATCAAGAAGCATGGGCAGATGAAGAATATCGTGAAGACT 

TAAAAGCAGAATTAATTGATC 



LOCUS 28(HI3Q) 



AAATATTCGACAACAT CGTCTGGTAGACAGTCAGGACGCGTACCAATAGATAAT CC CACA 
ACACCCGGTTCTTTAAGTACAGGTTCGAATTTTTCTTTTAATACTTCAACCGGTGCATGT 
GTATTTGTAAATGCCTGAAAATAAGCAATATATTTTCCTTCGTGCCATTTCTCATGCATC 
TTTT CTTTAATTT CTTTAAATTGTACTGCGATTGAATCTGCACGATTACCTGCAAAGTCT 
CCGCTACCTGCAGCAGAACAAAATGTACATCCACCATGTGCTACAGTGCCATCGCGGTTA 
GGACAGTCAAACCCGCCATCCAATGC^CTTTAAATATTTTTTGTCC^AATTTATTTTTT 
AAATGGTAATTCCATGTGTGATAACGTTTGTTTTCAAAAGCGTATTGGAAATGATTGCCC 
ATATGTCATTTT C CTTTCTATAAAAAAAGAGTTCTAAGTACAGATTTTAACATATTTTAA 
TGTTATAGTGTTTATTATAGTTTGACAAAAAAGAGAGAGGAACTATGAAATATGAATATA 
CCTAAATCAGTCTGGTGGCTAGTAATTGGCATGGCGTTAAATATTACTGGTTCCAGTTTT 
TTGTGGCCTTTAAATACAATTTATATGAAACAAGAACTTGGAAAAAGTTTAACTGTTGCT 
GGTTTAGTGCTAATGATAAATTCATTTGGCATGGTTATTGGAAACTTATTAGGTGGTTCA 
CTATTTGATAAATTAGGTGGATACAAGACGATTTTAATTGGAACTTTCACTTGTCTTTGT 
AGTACAACGCTACTTAATTTCTTTCACGGGTGGCCTTGGTATGCTGTATGGCTTGTAATG 
TTAGGGTTTGGTGGCGGAATGATTATTCCTGCGATATACGCTATGGCTGGAGCAGTGTGG 
CCAAATGGCGGAAGACAAACGTTTAATGCGATATACTTAGCGCAAAATATTGGTGTGGCT 
GTCGGTGCTGCAATGGGCGGCTTTGTCGCAGAATTTAGCTTTAACTATATCTTTTTAGCC 
AATCTTATTATGTATGTTGTGTTTGCGCTTGTCGCGGTAACGCAATTTAATATTGAAATT 
AATGCGAAAGTTAAATATCCAACTCATTTAGATATTACTGGTAAAAAGAATAAAGa^AGA 
TTT ATTT CATT AGTACTAAT TTGTGCAATGTTTGC AATTT GTTGGGTTG CATATATT C AA 
TGGGAGTCTACAATCGCTTCATTTACACAATCTATTAATATTTCAATGGCACAATATAGT 
GTTTTATGGACAATTAACGGAATAATGATTTTAGTAGCACAACCATTAATTAAACCGATT 
CTCTATCTGTTAAAAGGAAACTTAAAGAAGCAAATGTTTGTCGGCATCATCATTTTTATG 
TTGTCGTTCTTTGTCACGAGTTTTGCCG^AAAACTTTACAATATTTGTTGTCGGTATGATT 
ATTTTAACTTTTGGAGAAATGTTTGTATGGCCAGCAGTTCCAACTATAGCCAATCAGTTA 
GCGCCAGATGGTAAGCAAGGACAGTACCAAGGTTTTGTGAATTCAGCTGCTACAGTAGGA 
AAAGCATT TGGT C CATTTCTTGGTGGTGTATTAGTTGATGCGTTTAATATGCGCATGATG 
TTTATCGGTATGATGCTACTACTTGTATTTGCATTAATATTATTAATGGTTTTCAAGGAG 
AATAATACGCAACCTAAAAAAATAGATGCATAATGAGTAAATAGAATTAACGTTATAGAC 
TTGAAATAAATGTCGTTATAACATAATATTAATTTGTATAATTTAATTTCGTTTGGAGCT 
TTTCTACAGAAAGCTAGTGATGCTGAGAGCTAGTGTTAAGGACTAAATGTAAATCGTATT 
AATTTTAAATTGAATGAATGACATCTCTTACTATTAAAATGAGTGCACAATTTTTGTGAA 
ATAGGGTGGTAACGCGGCAAATGTCGTCCCTATGTAAATAGAATAGTTAGAGGTGTCTTT 
TTTATTGAATAGGAGGAAATGTGTTGAATTAC^CCA(^TC^AATTGAAAAGAAATGGC 
AAGACTATTGGGACGAAAATAAAACATTTAAAACAAATGATAACTTAGGTCAAAAGAAAT 
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TTTATGCTrTAGACATGTTTCCATATCCATCAGGTGCTGGTTTACATGTTGGACATCCTG 
AGGGCTATACAGCAACAGATAT CATTTCAAGATATAAAAGAATGCAAGGAT ATAATGT AT 
TACATCCGATGGGGTGGGATGCATTCGGATTACCAGCAGAGCAATATGCTT TAGACACTG 
GCAACGACCCACGTGAArraACAAAGAAAAATATCCAAACTTTTAAACGACAAATTAAAG 
AATTAGGGTTCAGTTATGATTGGGATCGTGAAGTTAATACAACA 



LOCUS 29(A)N10 

GATCTTGCTTGCGTTTTCTAAACAATAGTAATGATCCTAATAATGCCATCATTGCACCAA 
ATAAAGTTGCATTTGTGTTTTCGCTCTTATCTCCTGTTTCTGGTAAAGCATCAGTTTTGT 
GTTGTTTTGATACCTTATTAGAATGGTTTACTTCACCTTTAGGATTTGATGGTGCTTTCT 
GTTCATTATTTGGTGGTGTAACTCTTGAATCGGAGTCACTATCTGAGTCTGAGTCGCTAT 
CTGAATCCGAGTCGCTATCCGAGTCTGAGTCGCTATCTGAGTCTGAATCGCTGTCTGAGT 
CTGAGTCGCTATCCGAGTCTGAGTCGCTGTCTGAAT CTGAAT CACTGTCTGAATCCGAAT 
CGCTATCTGAATCTGAATCGCTATCCGAGTCTGAGTCGCTGTCTGAATCTGAATCGCTGT 
CTGAGTCCGAATCGCTATCTGAATCTGAGTCGCTGT CTGAGT CTGAATCGCTATCTGAAT 
CTGAGTCGCTATCTGAGTCTGAGTCGCTGTCTGAGTCTGAGTCGCTGTCTGAGTCTGAAT 
CGCT AT CTGAAT CTGAGT CGCTGTCTGAGTCTGAGTCGCTATCTGAGTCTGAGTCGCTGT 
CTGAATCTGAGTCGCTGTCTGAATCTGAATCGCTGTCTGAGTCTGAATCGCTATCTGAGT 
CTGAATCGCTATCTG AGTCTGAATCACTGTCTGAGT CCGAGT CACTGTCTGAAT CTGACT 
CACTATC TGATT CTGAGT CGCTAT CTGATTC TGAGT CGCTG T CT GAATCTGAAT CACTGT 
CTGAATCCGAATCGCTATCTGATTCTGAGTCGCTATCTGAACCTGAGTCGCTGTCTGAGC 
CTGAGT CACTGTCTGAAT CCGAATCCGGATCCGGGTCTGGGCTTGGTTCCGGTTCTGGGT 
CTGGACTTGGTT CTGGAT CTGGCGTTGGTTCTGGTT CTGGGTCTGGACTTGGTTCTGGGT 
(^CCGGCGGCCCTGGAGTTGGGTCTTTCGGATTTACTGCTGAATCACCATCAGCACTTC 
CACCACCATAACGTACAACATTCTCATTATTCCAACCGAAAATACTGTAGTCTCTATTTG 
TTACAGGATCAACATTTTCTTGAATAACCTGAGTTTTTAAGTTCTTACCTGTATTGTCGT 
AATGCCCTTCTACTAATACTACATATGTTTTAGTAATATCACCAAATTTAATACTAGCTA 
CATTTGGATGCT CATAAT AGATT CTATTTTTAAATTGGTCTGTTACTTCTTTAAGGTTAG 
AGTC^TTTGGATCTGCATAGTAGCTATCTGATAATTTAGATGTATC^TTCACTTCAAAAA 
TTCTCAGTTTTGTATCTGTAGCACTTACTTTACCGCTACTTTCTTCGATTTTATCTTGGT 
AGCCTTTAATATACACCCACGTATTACCTAAAACTCGTTGCTTAGGGTTAAGAAATACTG 
TTTGCTTGTATGTGTTTTGACCTGAAGCTGTATCTACACCAATAATTTGAGAAGAAATGT 
TCGCGCC^TTTGGTTTATCAATTCCTGCAATTGGCGAACTATAGTTATAAGTAATTTTAT 
TATTAAACATTTCATCCGCAATATTAATATTCGCATCATATGTTCCTGATTTAGGTGCCT 
TTGCTCGGTCTGTAAATAAAGGTAATGAAAATTGTCCGTTAATATTTTCTTTATTATTTA 
CATAATCTGTAAAGACAJ^ATGTATACGTCTTAGTCAAGATATCATATGTTGCTTTAGCTA 
CAACATCGCCATTCGTACTTTTAATGTCTGCAATTGGCATCGTATTATTTGAATTAGAAT 
AAT CCACGTCTCCATTACCAGTTAAACTATCTGGTAACTTCGCTGTAAAATAATC CCCTG 
ATTTCACTTTATCTGTCACTGTAAAATTTGCCGCCATAAATGTGTTACCACTTTGATTAG 
GGTCAAATGTAGTCTTTTCTAACTTGAAATTACTTGCCGTAACTTTATCATTTACATTTG 
TACCTTTAGCATCAGGAGCATTTACTACCGGTTC^^ 

TCGTTCTAACACTTGGTTTACTAGTTCCTTGCGCATTGGAAATCGTTTGTGGTGATGATT 
GTGGTAAATCTAATGTTTGAGAATTTTTAAGCTCACTGTTTGTTGCTATGCTATTAGCAT 
CATTCGTTGTTTTATTATCT ACTTGAGAATTTGCTTCTTGAGGAACAGTTTGAT CTTG CA 
TTTTTGCAGCAGTTGCTTGATTTTTAATTGCCGTCGGTTGAGGTGTTTCATTTGTTGAAG 
CTGGCTCTGTTGTAGTGGTATTGCTCGTTTGTGTAGACATTGGTTTTGTTGTGCTATCTA 
CATTCGCACTGTTTGTGTTTGCACTAATATCAGATGTATCATTAG CCGTTGTAT TTAATT 
GAGGTGTTTCTATCATATTGTTTTTTTCGGAATCTGCACTTGCATTATTTTTCGAAGATT 
GCGTTGTAT CGTT CGATTGTT CTGAAGCTTGTGCTTGATGATTGCCTATC C CAAATAGTA 
TAGTTGCCCCTACTATTACTGATGTGGTACCTACTGTAAAACGTCTAATCGAATACTTAT 
TCTGCTTATTCGACAAATAATCAATTCTTTTTTTCAAAAATATTACTCCATTTCAATTTC 
TAGATTAGTCTAAATTGTATAATGAAATAAGAATTATATCAATTGCTTTTCGAAAAAAAT 
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TACGTAAAATTTGTTTTCTTCCTATTTATATAACTTAAAATTTTCTGTTAACTAGCAAAA 
ATCAATATACTATTTTTACACTATTACAAATTTTTTACTTTTCAAAAACTTAGAAGTTCT 
AAATTTTTCATCACCTTAAATTTTA 

AAATTATTCATCATGCTAGCAAAAAAGGCCTAACGTATAAATGTACGTTAGACCTCATGT 
TCAACTTATTCATTTTACATTGTATATTAAACACATACATCATTGAATAAATGTTTGCTT 
ACTAACC 



LOCUS 29(B)GE2 



GATCCACATTGGGCATAATCACAGCTAATTTGTGTTCATTCGCATACCTTTCTATGCTTG 
TATATCT CATATATGTCGTTT CATCACTTGATAATCCATGTAACAACATTAAAGTTTTTA 
ATGGTTTAACAGTTGTATCGCTATTAAAGAAGCTTTGATCTTCCGGTAAAATGACTGTCA 
AATTTTGATGCATACCAATTGTTGGTGAATGATAGTTTAATGAAATATAAGCCATACGTC 
ATGACCCCTTTCTAATTCTACTTTATCAACATTTTACGCTTAATCAATTCACTTTAAAAT 
CATTTTCAACAAAAAAACCGAATACAAATGTATTCGGCCTAAAAAAGTATTTACGCTTTT 
TCTTTATGATCTTGCTTGCGTTTTCTAAACAATAGTAATGATCCTAATAATGCCATCATT 
GCACCAAATAAAGTTGCATTTGTGTTTTCGCTCTTATCTCCTGTTTCTGGTAAAGCATCA 
GTTTTGTGTTGTTTTGATACCTTATTAGAATGGTTTACTTCACCTTTAGGATTTGATGGT 
GCTTTCTGTTCATTATTTGGTGGTGTAACTCTTGAATCGGAGTCACTATCTGAGTCTGAG 
TCGCTATCTGAATCCGAGTCGCTATCCGAGTCTGAGTCGCTATCTGAGTCTGAATCGCTG 
TCTGAGTCTGAGT CGCTATCCGAGTCTGAGT CGCTGTCTGAATCTGAATCACTGTCTGAA 
TCCGAATCGCTAT CTGAATCTGAATCGCTATC CGAGTCTGAGTCGCTGTCTGAATCTGAA 
TCGCTGTCTGAGTCCGAATCGCTATCTGAATCTGAGTCGCTGTCTGAGTCTGAATCGCTA 
TCTGAATCTGAGTCGCTATCTGAGTCTGAGTCGCTGTCTGAGTCTGAGTCGCTGTCTGAG 
TCTGAATCGCTATCTGAATCTGAGTCGCTGTCTGAGTCTGAGTCGCTATCTGAGTCTGAG 
TCGCTGTCTGAATCTGAGTCGCTGTCTGAATCTGAATCGCTGTCTGAGTCTGAATCGCTA 
TCTGAGTCTGAATCGCTATCTGAGTCTGAATCACTGTCTGAGTCCGAGTCACTGTCTGAA 
TCTGACTCACTATCTGATTCTGAGTCGCTATCTGATTCTGAGTCGCTGTCTGAATCTGAA 
TCACTGTCTGAATCCGAATCGCTAT CTGATT CTGAGTCGCTATCTGAACCTGAGTCGGTG 
TCTGAGCCTGAGTCACTGTCTGAATCCGAATCCGGATCCGGGTCTGGGCTTGGTTCCGGT 
TCTGGGTCTGGACTTGGTTCTGGATCTGGCGTTGGTTCTGGTTCTGGGTCTGGACTTGGT 
TCTGGGTCAACCGGCGGCCCTGGAGTTGGGTCTTTCGGATTTACTGCTGAATCACCATCA 
GCACTTCCACCACCATAACGTACAACATTCTCATTATTCCAACCGAAAATACTGTAGTCT 
CTATTTGTTACAGGATCAACATTTTCTTGAATAACCTGAGTTTTTAAGTTCTTACCTGTA 
TTGTCGTAATGCCCTTCTACTAATACTACATATGTTTTAGTAATATCACCAAATTTAATA 
CTAGCTACATTTGGATGCTCATAATAGATTCTATTTTTAAATTGGTCTGTTACTTCTTTA 
AGGTTAGAGTCATTTGGATCTGCATAGTAGCTATCTGATAATTTAGATGTATCATTCACT 
TCAAAAATTCTCAGTTTTGTATCTGTAGCACTTACTTTACCGCTACTTTCTTCGATTTTA 
TCTTGGTAGCCTTTAATATACACCCACGTATTACCTAAAACTCGTTGCTTAGGGTTAACA 
AATACTGTTTGCTTGTATGTGTTTTGACCTGAAGCTGTATCTACACCAATAATTTGAGAA 
GAAATGTTCGCGCCATTTGGTTTATCAATTCCTGCAATTGGCGAACTATAGTTATAAGTA 
ATTTTATTATTAAACATTTCATCCGCAATATTAATATTCGCATCATATGTTCCTGATTTA 
GGTGC CTTTGCTCGGT CTGTAAATAAAGGTAATGAAAATTGTCCGTTAATATTTTCTTTA 
TTATTTACATAATCTGTAAAGACAAATGTATACGTCTTAGTCAAGATATCATATGTTGCT 
TTAGCTACAACATCGCCATTCGTACTTTTAATGTCTGCAATTGGCATCGTATTATTTGAA 
TTAGAATAATCCACGTCTCCATTACCAGTTAAACTATCTGGTAACTTCGCTGTAAAATAA 
TCCCCTGATTTCACTTTATCTGTCACTGTAAAATTTGCCGCCATAAATGTGTTACCACTT 
TGATTAGGGT CAAATGT AGTCTTTT CTAACTTGAAATTACTTGCCGTAACTTTATCATTT 
ACATTTGTACCTTTAGCATCAGCAGCATTTACTACCGGTTCAGCAACAGCTAAACTACGT 
ACAGCTCTCGTTCTAACACTTGGTTTACTAGTTCCTTGCGCATTGGAAATCGTTTGTGGT 
GATGATTGTGGTAAATCTAATGTTTGAGAATTTTTAAGCTCACTGTTTGTTGCTATGCTA 
TTAGCATCATTCGTTGTTTTATTATCTACTTGAGAATTTGCTTCTTGAGGAACAGTTTGA 
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LOCUS 30 (N15) 



GATCCATTTGTCCCTACCGCTCGTCTTACATCA?IGTTTACCTTGCTCATTTAATGGAAAA 
TGAGTTTGTGGATGGTCTACATAAGCACGCACCTCGCCTTTAGCATTTGCATCGGCAATA 
ATTCGTCCAATAGGTCCTTGGCCATCTACAGTGACAGTTAATTTTTGATCACCTTTCAAC 
ATTGCGCCCATCATAGCTGTTGCTGTCATTGTTCTTCCCATTGCAGCAGATGCTGTCGGC 
CATGTATAATGTCTCGTTTGTGCTTCTTGAACAGTTTCAGTTGTCAAAGCAGCATAAGCC 
CTAATCTCTCCATCAAATGCTAATGCTTTAACAATATAATCGTGTGT CATTATTTCAAT C 
TCCTCTATTACTCTATATTTAAAAAATTACTTTACTTCATAAAATGCAACAATTGTACTT 
ATTCTACACCCATCATTCTAAATAATGAAGTAACTTGTTTTACAATTATTTTCTGCTATA 
ACAATTCAACGACTTAAAATCTAATACGTATTC 

ATAACTTTATCATAGAAAGAGGTACTGAATATAATCGATTATTTATTGTCTGGGTGATTT 
GGATCGTAAGGTTTTTCGATATTTGGGGCTTGTCGATGTGCTGGTTCATCTTTTTCATCA 
GATTTATCAGCTTCTTTTTTATCCTCAGCAATATCTTTTTCTTCTTTACGATCTTCACTT 
TCGTCACGTTGTCCATCTTCTAATTGCTCTTTACGAATCTCTTCATAAGATTTACCGAAT 
TTACCATC^TTAAATTCAGAATCTTCATCTTTAACAACTTTAGCTGCATGATAATCAATT 
TCAGGTAATTTACCTTCGTAGAATAATGATTGAATTTGTTCAGCAACTAATGTTTCTTCT 
GTTAATAATGTTTCAGCAATTAAAATTAATTGTTCTTTGTGCTCTAATAAAATTTGTTTA 
CAACGTTCGTATTGTTCTTTAAGGATTCGTTGAACTTCTTTATCAATTTCATATGCGATT 
TGGCTTGAATAATTAGGCTCACCTTGCATATCTTTACCTAAGAATACTTGACCATTGCTA 
TGACCGAACTGTAATGGTCCTAATTTTTTACTCATACCATATTGCGTAACCATTGAGCGT 
GCGATTTGTGTTGCACGTT CGAAGT CATTTGAAGCACCTGTTGATACTTCGTTAAAGTTA 
ATATCTTCTGATACACGTCCACCAAGTAAACCACAGATTTTATCTAATAACTCTTGTTCA 
GTCATTA 



LOCUS 31 



ACGATGGTGTCTTGCAACATCGAAAATAATGTTGTGTAAGAACGTTGTTCTACCATATCC 



ATATTGTTCTTCTGGTACGTCTTTAAGTCCTAATGTTAATTCCACTTCTTTTGCATCATC 
TGACCATAATTTTCTGAAATCTGTTTCTACTAAATCTTCTTGATATACATTTTCTGGCAA 
TGGTGGTAGCCATGGACGCTTAACTTCTTCGATTTCTAATCGTGTTGTAATAGATTCGAT 
ATGATCTATGACCGCTTCTAACTCAGTTTGATTTTCTTTCGTTTCTTCATCTTCAAGTCC 
ACTCAAGTCTTTGTTGATTGCTTGAAGTTGACCATAGTCATTAATCATGTAAATCGTCTT 
ATCTTCAACTTCTA^TTTATCGCCTTCGATGTCATATGTTGCACCACTCCATGCAGATTG 
GAATAATTCATAAATTTCATTATTAC CAACTTGTAAATACGCACGAC CTGGTAATGTAAT 
GTCTGCTGCATCTGGTGTTTTTAAAATTTCATTACTGT CTTGT CTATCTTGTACTTT TAA 
TGCCAACTTAAATTTAGAGTTAGACCAAATTTGGTCATCAACAACACCCGATGGTTTTTG 
TGTCGCAAGTATTAAATGAATACCTAACGAACGTCCAATACGTGCCGTTGATACAAGTTC 
TTTCATAAAATCAGGT TGTT CTGATTTTAATTCGGCAAACTCATCGGAAATAATGAATAA 
ATGTGGCATTGGTTCTGTCGCAATACCTTCTTTAAATAACTTATGGTATTGATTAATATG 
GTTAACATCATGCTCTCCGAATAAACGTTGACGTTTTCTCAATTCGGCTTTGATTGATGT 
TAAGGCACGCATCGCTTCAT CG CCATCTAAGTTTGTAAT CGTACCAACTAAATGGACTAA 
ATCTTTAAATAAGTTCGCCATACCCCCACCTTTATAGTCAATCAATAGGAATGCAACTTC 
ATGAGGGTGAAAATTAATAGCTAAAGATAAAATGTATGATTGGATAATCTCAGATTTCCC 
TGAACCAGTGGTACCAGCAACTAAACCATGTGGCCCGTGTGCTTTTTCATGTAAGTTCAA 
TGATAAAATATCATCTTTACCTCTTACACCTAAAGGTACTGCCATCGTTTTGTATGTTTC 
GTT TTGT CTCCATCGATTAACCACATCAAGCTGAT C 
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GATCAGATAGATAAAGTATTTTCTTTTTATTATGTTTATCAGAATATGCGCCACCGAAAA 
TACCAAATATAATAAATGGAAGTGTTTGACTCATAACCATCATTGATAATTTTAAAGATG 
ATTGGTTTGTGAATT CAACAGTAAAC CAAATTATTTGTAACGAAAACAGCACAAAACAAC 
T CCGACGTAAGAAATTACCAAT CAATAAATATGTAAAGTTTCTATTTTTCAAAACTT CTA 
AATACAAGATATTTATCACCTCTCATAAAAATAATTGAATGCATCCACCAGCTTTTTTAG 
ACCTTCTTCTAAACTCTCTTTATCCAAAGCGCAATTAATTCTAATATAATTTAGTCAGTT 
AAATATCAATTATTTCGAAATATACATACTACTTGAAACACCATACATAACCCCC^AAAT 
GACTACTCAGAGGTTATATTCTACTAATTATGATTATATTAAATATGAAAATATTATCAA 
AAAAATCAAATTTATAACAAAAATACACCC CTTAAAGTTAGGT CTTTCAATCCAACTTTT 
GGGGTGTATATCATTCTCATCATATTCTAGGTTGTTTTTAACAAACTAAATATAGTGAAT 
GCAAATCAACTATTATTTAAATTATGAATTATTTTAATTCTTTCTTCTACGAGCCAATAA 
CATTAAT CCAGCAATTCCAATTATACTACTAAAGAT CAAACCTTTTTGCGTGCTTTCTAA 
ACCTGTTTTTGGTAATTCTGCTCGTTTTTTCTCTTGATTAGCTACTGATTCTTTAGCAAT 
TTTAGATTTTTTAACTTTATCATTTTTATCCATTGAATGAACTGGGCCATTTGGTTTTGC 
TCTGTCTTTCGATAATCCTGGATTGTTAGGATTTACTGGGCCACTTGGATGAGTTGGTCT 
GCTCGGCTTCTCTGGGTTTTCAGGTCCTTTTGGATCTTTTGGTTTCTCTCCACCGAACTC 
TACAATCTTATCTACTGGTTGTTTTGTGATCTCTTCTGTTGGTTGACCCTCGCCAACTTT 
TTCACCTGTTAATGGGTTCACTGTGATTGGTGTTGTGATTGTCTTACTTCCTGGTTGTCC 
TTCTTGTTTCACTCGCTCTTCACCAGGTTGTAATTTTGGATTAAACTCACGTTTTGTTTC 
AAACGGTATCTCTACTGTTTTTGTTTCTGGTGTACCCGTTTTTGGTCCGTGTTTAATCAC 
ATCATCCACTGGCTCTTCGATCACTTTTCCTGTGTCTGGATTCTTGATTCCTGGTTTACC 
TGGTACTTTTTCCGTTTGATCTGTTGGTAAGTTTGGATCAAAGATATCTTTATGACCTTG 
CGGTATTTTCTCGCCACCGAATTCTGTTAATTCATTAACTGGATCTTTTGTGATTTCTTC 
TTTCGATTCACCTTTACTAATAATTT CTC CAGTT AATGGATTTTTTAGTGTTGGCGTCGT 
TATTGTCTTCTCACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCCCTGGTGCTAAATC 
AGGATTAAATTTACGTTCTTTCTCGAATGGAATTTCTTCTTTTTCTACAATCGAGTCTCC 
TTTTACAGGTCCATATTTTGTTACGCTATCGACCGGTGGTCTAACTACATCTCCTGTTTC 
TGGATTCTTAATTCCTGGTTTACCTGGAACTTCCTCTTTCTCTCCTGTTGGTAACTTCGG 
ATCAAATTCGTCTCGATGACCTGGTGTTATCGTTTCTGGTCCGTATTCTGTTAATTCATT 
AATCGGATCTTTTGTGATTTCTTCTTTCGATTCACCTTTACTAATAATTTCTCCAGTTAA 
TGGATTTTTTAGTGTTGGCGT CGTTATTGTCTTCTCACCTTTTTGT C C TTCT CTTGTTAC 
TTTTTCTGTCCCTGGTGCTAAATCAGGATTAAATTTACGTTCTTTCTCGAATGGAATTTC 
TTCTTTTTCTACAATCGAGT CTCCTTTTACAGGT CCATATTTTGTTACGCT AT CGACCGG 
TGGTCTAACTACATCTCCTGTTTCTGGATTCTTAATTCCTGGTTTACCTGGAACTTCCTC 
TTTCTCTCCTGTTGGTAACTTCGGATCAAATTCGTCTCGATGACCTGGTGTTATCGTTYC 
TGGTCCGTATTCTGTTAATTCATTAATCGGATCTTTTGTGATTTCTTCTTTCGATTCACC 
TTTACTAATAATTTCTCCAGTTAATGGATTTTTTAGTGTTGGCGTCGTTATTGTCTTCTC 
ACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCCCTGGTGCTAAATCAGGATTAAATTT 
ACGTTCTTTCTTGAATGGAATTTCTTCTTTTTCTACAATCGAGTCTCCTTTTACAGGTCC 
ATATTTTGTTACGCTATCGACCGGTGGTCTAACTACGTCTCCTGTTTCTGGATTCTTAAT 
TCCTGGTTTACCTGGAACTTCCTCTTTCTCTCCTGTTGGTAACTTCGGATCAAATTCGTC 
TCGATGACCTGGTGTTATCGTTTCTGGTCCGTATTCTGTTAATTCATTAATCGGATCTTT 
TGTGATTTCTTCTTTCGATTCACCTTTACTAATAATTTCTCCAGTTAATGGATTTTTTAG 
TGTTGGCGTCGTTATTGTCTTCTCACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCCC 
TGGTGCTAAATCAGGATTAAATTTACGTT CTTTCT CGAATGGAATCT CT T CTTTTTCTAC 
AATCGAGTCTCCTTTTACAGGTCCATATTTTGTTACGCTATCGACCGGTGGTCTAACTAC 
ATCTCCTGTTTCTGGATTCTTAATTCCTGGTTTACCTGGAACTTCCTCTTTCTCTCCTGT 
TGGTAACTTCGGATCAAATTCGTCTCGATGACCTGGTGTTATCGTTTCTGGTCCGTATTC 
TGTTAATTCATTAATCGGATC 
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GATCAAATT CGTCTCGATGACCTGGTGTTATCGTTTCTGGTC CGTATT CTGTTAATTCAT 
TAATCGGATCTTTTGTGATTTCTTCTTTCGATTCACCTTTACTAATAATTTCTCCAGTTA 
ATGGATTTTTTAGTGTTGGCGTCGTTATTGTCTTCTCACCTTTTTGTCCTTCTCTTGTTA 
CTTTTTCTGTCCCTGGTGCTAAATCAGGATTAAATTTACGTTCTTTCTTGAATGGAATTT 
CTTCTTTTTCTACAATCGAGTCTCCTTTTACAGGTCCATATTTTGTTACGCTATCGACCG 
GTGGTCTAACTACGTCTCCTGTTTCTGGATTCTTAATTCCTGGTTTACCTGGAACTTCCT 
CTTTCTCTCCTGTTGGTAACTTCGGATCAAATTCGTCTCGATGACCTGGTGTTATCGTTT 
CTGGTCCGTATTCTGTTAATTCATTAATCGGATCTTTTGTGATTTCTTCTrTCGATTCAC 
CTTTACTAATAATTTCTCCAGTTAATGGATTTTTTAGTGTTGGCGTCGTTATTGTCTTCT 
CACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCCCTGGTGCTAAATCAGGATTAAATT 
TACGTTCTTTCTCGAATGGAATCTCTTCTTTTTCTACAATCGAGTCTCCTTTTACAGGTC 
CATATTTTGTTACGCTATCGACCGGTGGTCTAACTACATCTCCTGTTTCTGGATTCTTAA 
TTCCTGGTTTACCTGGAACTTCCTCTTTCTCTCCTGTTGGTAACTTCGGATCAAATTCGT 
CTCGATGACCTGGTGTTATCGTTTCTGGTCCGTATTCTGTTAATTCATTAATCGGATCTT 
TTGTGATTTCTTCTTTCGATTCACCTTTACTAATAATTTCTCCAGTTAATGGATTTTTTA 
GTGTTGGCGTCGTTATTGTCTTCTCACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCC 
CTGGTGCTAAATCCGGATTAAATTTACGTTCTTTCTTGAATGGAATCTCTTCTTTTTCTA 
CAATCGAGTCTCCTTTTACAGGTCCATATTTTGTTACGCTATCGACCGGTGGTCTAACTA 
CGTCTCCTGTTTCTGGATTCTTAATTCCTGGTTTACCTGGAACTTCTTCITTCTCTCCTG 
TTGGTAACTTCGGATCAAATTCGTCTCGATGACCTGGTGTTATCGTTTCTGGTCCGTATT 
CTGTTAATTCATTAATCGGATCTTTTGTGATTTCTTCTTTTGGTTCACCTTTACTAATAA 
TTACTCCAGTTAATGGATTTTTTAGTGTTGGTGTCGTTATTGTCTTCTCACCTTTTTGTC 
CTTCTCTTGTTACTTTTTCTGTCCCTGGTGCTAAATCAGGATTAAATTTACGTTCTTTCT 
CGAATGGAATCTCTTCT TTTTCTACAAT CGAGTCTCCTTTTACAGGT CCATATTTTGTTA 
CGCTATCGACCGGTGGTCTAACTACATCTCCTGTTTCTGGATTCTTAATTCCTGGTTTAC 
CTGGAACTTCCTCTTTCTCTCCTGTTGGTAACTTCGGATC 



LOCUS 33 (014) 



GATCGATAAAATAGTTTATGCCTTGGGCGAAACCAGGTGAGGTTTTGACGATAATGTATG 
AACCATTGATGATTGAACTTAGAACTTCATGTTCACAATAGTGTCTAAACTTTTCTCTCA 
TCTCTTGTTCTGTTTGATTATTAATAGCTTTATAAATCCATGTCTCACAATCGATAGGGA 
CACGATATATATTTAGTTCCTTCAAGTCTTTAGCAATTGTTGTTGCACTATATCTTACAC 
CAAAATATTCTTCAATATATGAAATGATTTGTTCTTTTTTATAAATCTTATGCTTTTTAA 
CTATTGTAGAAACAATTTCTAATCGTTTACTTTTCTTCATATTGTAAACTCCTTTGGTAG 
TTACGTTTCTTGTATTAAAAAATAAATTCATGCATGTTTCATTTATAATTTAACACTTTG 
TTTTGCAAAAGATAATAAAAATACATGTAAATTTTTTGTGACAACTTTTAAAATGAATXT 
TGTATTCTAAGTCAGCATTTAATTATCACATATCTACTACTTGTAATGATTTTAGACTGC 
CGAGTAGTCTTTCGGCAGACAACC CT CACACTCCTCTCATCTAATTACAAAGAGAGGGTA 
TACCTACAAAGTCAATTATCAATGTAGGTATACCCCATATATAAGCTGTATTTAAAATTT 
AATTATTTATAAGTGTTTAACATTACTTCTTCTTGTTTATATATTTTTACTCCACGCCTA 
CTTCATTCCATGCTTCATACACCTGTTCAGCTGTTTGCTCGTCATATAAATCTTTAGCCG 
CTTGGTATAATGCATCTTTACAATCTTTGAAGTTTGAATTACTTGTTAAGTATTCCGTTA 
ATGCTCGGTAGTAAATTTGTTCTGATTTAGATTTCCCTATTGCTTGAATCACGTTATAAG 
CTGCTTTATTTGGAATTCCAGAATTCXaTATGTACGCCACCATTATCTTTTTCAGTGAATA 
CATAGTCTTTCATATGAGCTGGTTGACCAAATTGTTCTGGGTTTGACATGCTGCGTAAAG 
CGTCTCCCTCTTTTCCAGGTGTGTAGACATCTTCACCCATTAAGAAATCCTCGTCATCTA 
CAAAGTATCCAAAAACATCTGAAAAGCTTTCATTTAGAGCGCCTGACTGGTCCTTATATT 
CTAAGTTCGCTGTCTCTTGTGTCACACCGTGTGTTAATTCGTGTGCTACTACGTCATTTG 
CACCCGATAAACTTGTGAATGTGCGACCATCACCATC^CCATAGATCATTTTGTCACCGA 
TCCATGCGGCATTATTTCTGTTATCTTGACGACCGTAGTTATTAACATGCGTTAATGAAA 
CAATTGGACTACCTTGGTTGTCATATGATTCACGACCAAATGTGT CTTTGTAATAAT CAT 
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ATGTTTGTTTAGCGTAATAATTTGCATC TACG C CAGCACGTTGCTCAT CTTTT ACGAAG T 
TTTCATCTTCATTAGTAATCAATGTTGCTTG 



LOCUS 34 (018) 



GATCCTTTGTCACTACCTGAAGCAGAATTTTTATCATCTTTACCTGGTGCATTAGCACCT 
GCTACATCAGTTGGTCCATTAAATTTATATGTAATGTTGTAATGATGGTCATATTTGAAT 
GGCTTTCCATTTACTTTTTCATCGATATAAACGTCAATTTTTCCATCTATTTTACCGTTC 
AACTTACTTACTTCAAATTCAGAAGTGCGTTCATCTTTGGCAGTGTTTTTACTAATAATA 
TTTT CTTTATGTC CTTCGATACTCATTCCAGTAAT C CAATGACTGTGGTTGACAGTT ATT 
TGAACATACAATTTACCATTTTTCTTAATGTACTTTGCCGGTTTATTAAAATAGTCATTA 
GCAATTGACGTGTCATTGGTATTGTATTTGTAAACCTCATAATTCAAAGTACCGCTATCT 
GCGGCATTTGCAGAATTACTGAATGT CG CGATGATGATAATTAACGCTAAAATCGTTGTA 
TTAAAAACTTTTAAAATATTTTT CAAAACATAAT CCTCCTTTTTATGATTG CTTTTAAGT 
CTTTAGTAAjy^TGATAAATAATAATGATTATCATTGTCAATATTTATTTTATAATCAATT 
TATTATTGTTATACGAAAATAGATGTGCTAGTATAATTGATAACCATTATGAATTGCAAT 
GGTTAATCAT CTCAT ATAACAACACATAATTTGTAT CCT TAGGAGGAAAACAACATGACA 
AAACATTATTTAAACAGTAAGTATCAATCAGAACAACGTTCATCAGCTATGAAAAAGATT 
ACAATGGGTACAGCATCTATCATTTTAGGTTCCCTTGTATACATAGGCGCAGACAGCCAA 
CAAGTCAATGCGGCAACAGAAGCTACGAACGC^CTAATAATCAAAGCACACAAGTTTCT 
CAAGCAACATCACAACCAATTAATTTCCAAGTGCAAAAAGATGGCTCTTCAGAGAAGT^ 
CACATGGATGACTATATGCAACACCCTGGTAAAGTAATTAAACAAAATAATAAATATTAT 
TTCCAAACCGTGTTAAACAATGCATCATTCTGGAAAGAATACA 

AATCAAGAATTAGCAACAACTGTTGTTAACGATAATAAAAAAGCGGATACTAGAAC^TC 
AATGTTGCAGTTGAACCTGGATATAAGAGCTTAACTACTAAAGTACATATTGTCGTGCCA 
CAAATTAATTACAATCATAGATATACTACGCATTTGG^ATTTGAAAAAGCAATTCCTACA 
TTAGCTGACGCAGCAAAACCAAACAATGTTAAACCGGTTCAACCAAAACCAGCTCAACCT 
AAAACACCTACTGAGCAAACTAAACCAGTTCAACCTAAAGTTGAAAAAGTTAAACCTACT 
GTAACTACAACAAGCAAAGTTGAAGACAATCACTCTACTAAAGTTGTAAGTACTGACAC 



LOCUS 35A(P13) 



GATCAATACTATTTTCACCTGTCGTTTTCGCTTGGTCTACATCATTTTGACTATTAGCAG 
CTTCAATGTTGCTATTTGCTTGTGTCACAGCATTATCTACGTCCGCATTAGCCGCTGCAA 
TTTCTTCAGCAGTAATGTCTTGCGTTTGAGCGATTGCTGTTTTACGTTCATTCGCTTTCG 
TAGCAATTGCTTCTTTCGCATTATCTTTAGTTGTTGTTGCTGGCTGAATCGCTTCAATTT 
TAGCAATTGCTGCTTTTTTAGC CGCTTCAACTT CCGC ATTTGTATGTGCTGCATCTATTG 
CGGCATCAGCTGTTGTTTTTTCAGTTTGAACTTGTTGTTTAGCAGCTGCTTTTTCTTCAG 
TTGTTGAGCCGTTATTTCCATCAATTGCTGTTTCTTGAGCTTGTACTTTATCTGCAATTG 
CTTGTTTTGCTGCTGGTTTAACATTTGCATCAGGTGTAATGGCTGCGATTGTAGCTTCAT 
TTGTAGTTTTTGCATTATC CACATCATTGTTTG CTGCAGCATTAT C TATATCAGCGTTTG 
CAGTAACTACTGCTTGATC CACTTTGTCTTTCG C TGC TTGTTGTT C TTCAGTAGTCGAAT 
CATTCATTGCTTCAATTGCTGTTTTACGTTCACTTGCTTTTTGAGCGATTTCCGCTTTTG 
CATCCGATTTCTTAGTTGTGGCAGCTTGAACTTGATTAATTGCAGCAATACTATTGTCTT 
TAGCTGTTGTTACATCACTGTTTGTATTTGCAGCATCAAGATTTGTTCTTGCTTCTTGCT 
TTTTAGTATCTAATTCTGTATATGCAGCTTGTTTTTCTTCTGTAGTTGAAGCATTGCTAT 
TTTGAATTTCTTGTTTACGTGTATTATATGCGTTTTCTACTTCCGTATCAGCTGCAGGTT 
TAACTTTTGCTTGTGTTTGAATTGCATTGATTTTATCTAATACTTTTGATTTTGTATCAG 
CAACTTCCTGTTTTGATTTAACAACTTGGATGTCATGTAAACCTTGCTTTTGAGCTGCAT 
CTACTGCTGCATCAGCTTCTGCTACTTCTTCATTTGTTGCATTTGAAACTGTAGCATTTT 
GAGCTTTTCTAGCTGTTGCAGCTTGTTTAACTTCATTATAGGCATCCATTTTTGTTTGCG 
TAGAGTCAGTAATATTTTCAATTTTTGAGATTTCTTCGTTTTTAACTCTTTCTAAATCTT 
GTGCAGTCGTTGTCGCTTCAATTGCTTTAACACCAGAAACTTTAGCTGCATTAATACGTT 
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CAATAGCTTCCGCTACTTCTTCATTTGTTGrATCAGGATTTAAAGGTGCTTGATCAATTT 
GTGCTTGAACAACTTCGTCAAATTCTTCAAGAGCTGCTGCTTTAGCTGTTGTAGCAGGTG 
TAGTTTGATTAATATCATTGATTGCTTTTGTTTTAATGGCTTCTACTTGTGCATTTGTTG 
TTGCTGCATCAATATCTTTAATTGCCTTTGTTTCAATTTTACC^TTTTATCATTTGCTA 
CATCTTTTTCATCTTGTAATGATGCATTTGACTTTTTAATTTGTTGTTTACGAGTTGTA^ 
CTGCTTGGATAATATCTTGTTTCGCTTGAGGTTTAACTGTTGGTGTAATCACATCTTGTT 
CTAACACTGCGATACCATTATCTTTTTCAGTTGTGACACCTTGTGCTGTAGTTTGTTTAT 
TAATTTCTGCGATTGCATTATTTTTATCATTGTTAATTTTAGTTACAAGTGCTGCAACTT 
CATCTTGCGTAACTTTTTTACTTTGTTGTGCTGCTGTAACCTTTTCTTGAGCTTTAGTAT 
CTAATTCAGCAATTGCTGCTTGATTATCAATTAATGCAGCTTGTAATTTAGTTACTAAAC 
CATCAATATCCGCTTGAGATGCACGATTTGCAGTTTTAACATGATTCGCATCTTCATTTA 
AAATAGTATCTGCTTGTTGTTTAAGTTTATTGTATTCTGCAATTGATGCTGTTGTGTAAT 
GACTATTATCAACTTGTGAGTTTACTTGTTGTTGCAACGCATCTTTGTTCATTTCAACCG 
CTACTGAAAATGGATCTGCAGTTAGTGTAACTTCTGGTTGCGCATTATTAATTACAACAT 
CTGAAGCAGTACGATATGTTAATTTTTCATTAAAATCAATATTTTTAGGTGTATCGATAT 
TCGCAACATTAACTTTATATGATAATTTTAAAGATTTATCTGGGAATAAAACTTCTTTAG 
TGTGTGTACCACGTGCCGTTGTCACACCTTGGCTTGTAAATGTAACTTTATTTGCATTTT 
GATCATAATTAACAGTCATATTTTT CAATACTGTACTGTCTT CATT AC CATTAGGGAATG 
TTGTAGTTAATGAATTATTAACGTAAGTTACACCTTGTGGTAATGTTACTTCATATTTAA 
ATTGATC 



LOCUS 35B (P15) 

CAATT CTTATTTATCTGATGAAGTAACACGTGTCGGACGAGGTACATTACGTAAAAT TGG 
CCCTAAAGATAGAATTATAAAACCATTAACATATCTTTATAATAAAGATTTAGAACGCAC 
TGGTTTATTAAATAGAGCTGCATTGTTATTGAAGTATGATGATACAGCAGACCAAGAAAC 
TGTTGAGAAAAATAATTACATTAAAGAACACGGTTTAAAAGCGTTTTTAAGTGAATATGC 
TAAAGTTGACGATGGCTTAGCCGATGAAATAATTGAAGCGTACAATTCACTTTCATAATT 
TATTGAGCTTTGTTTGAAACAAGAAGTTTCCAACGTTATTCGTTAACAATCAGTAATAAT 
GTAGTAGTTCCCTTGAATTAACAATATTAAATTTCTGAACATAAAAAATACTCCCTTCAA 
CATAGACACTTAACTTGTGTTATGTATGAAAGGAGTATTTTTGCGTTAATAATTTGTTTT 
ATTTTCGAGCCACAGCCACCTATTCAATGGCTAT^ 

TAACTGTTAGACTTGGTTACTTAGTAAGGAATATTTCCCTATGAAATAACTAGATGTTCA 
CATTCTTGAATAAATTTTATTCTTCAGTTTGTTGGTCTTTCTTAGTGAATCTTCTAATTA 
AGAATGCCATACCTGCACCTAGAGCTAATTCAGCATATGGTAAATCGTCATTATGTGACA 
TACCAGTATCTGGTAAAGTTTTAGCTTGTTGTTTAGCTTTATTAACTTTTCCTTGTTGAG 
CTGATTTTGTCTTAGCTTGGTGGTCGTCAGTGTTAGTTACATTAAGCATATCTTGATTAG 
CACTATTGCTTCCATTTGAAACTGTAGCTGGAGATGCATTGGCACCGTCGTTTTGCGTAG 
CTTTATTGTTTGCAGCTGAACCAACTGATTTTTGCGTATCATTAGTATCTGCTGTTGCCG 
TATCATCTTTTTGGCTAACATTAGTTGAAGTCATTTTTTCTTTTGCTTCAGAAGATGCAG 
ATGTTGATGGTTTATTCGAAACTTCAGTATCAGCTTTGCTTGGCGATTTATCTGCTTCGT 
TAGATGCAACGTTAGTTTCAGACTTAAGTTGTCCTGCATCAGTTTGATTTGTCGTACTTT 
CTTCTTTATCT TTTGATGTAT TAGAAGGTACATTTGGTTCTGTTATGTCTGCTGAAGG CA 
ATGTTTCAGTTGTTGATTCAACCATACTTTGATTTGTTGAATCACTACCATCTTTTTCTG 
CCTTAGCTTTATTTT CAGATTTTGGTTGTGCAAC CTTGTCATTAGTTGATTGAGATTCAG 
CACTATTATTT ACTT CAGCATTTTGTTTTGAATCATTTACAGATGCATTAT CTTTGCTAT 
CAGCAGATGATGCTGCTTCTGTGCTCGCAGTTGTTGGAGCCGTTGCTGTTGATCCTGTTG 
GTGCATTCTCGTTTGTTGCTGTAGTTGTACTATTGTTATTTGTTGTGCTTTCTGCTGGCG 
TTGCATTATCAGITTCTGTTACAGGTTTATCAGTTGTGCCGTTATTAGTTGATTCTACTT 
CTGGTTTACTAGTTACATCGTTAT.CGATTGTCGGACTGTTTGTTGATGCATCTACACTAG 
AATTGTTATTAGCTTGCGGTTTATCATTTGCATCATCAGTTGCTGATGTTGCTGTTGTTT 
CACCTGTTGCCGCATCACTATTATTTGGTGTTGTCGGAGAAGCGTCTGCTTTGCCATTAG 
CTGTCGTCTCAGATACGTTAGGTTGTCCAGTATTTTCTGGTGTTGCATTAGCATTTGAAT 
TTGCTGTTGCAT CAT T ATTAT CTATACCATTATTAGTAT CATTAGCATCTGGATCATTCT 
GAGGCACAATCG CTT CAATTG CAGGTATCGTTACATTTTGTAATTCAGCAACTT CTGCAT 
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TTGTTTGTGTTTTATCTAATTTATCAGCAAATCTGTCAAAATATCTACCTAAATCCGTAC 
GTGCAATTTCTTTCGCCGATGCATCTGCATCTGCATTTTTAATTATTTCTATTTGCTTGT 
TAACCACTTCTCTGATTGCTTCCAAAGCATTTTTCTTAACTTCAGGATTAATACGTTGTG 
CTTTAAGTTGTTCA^GCGCACTATTTTTGACAGTAGCGATTTCTGCATTTGTAGTTTGAT 
CAGAAATATCTTCAGTTGCTTTTGATAAAATGTCTTCTAAAGCATTCGTAAACGCTTCTT 
TTTCTTCAGTTGTAGCATCAGCGTTGACATTTACACCTGCTTCAATCTGGTCTAGTGCAG 
TTTCTAATTCTTCGATAGCTTTTTGTTTTTCTGTTGAGTCGATTTGAATGTTATCAAATG 
CTT CAAGTCCTTGAGCTTTCGCTTTTTCAAC T TCAG CAGTTGTTGTTGCATCAGTAATAC 
CTTGTTTAGCTTGATCTGTAATTTGTTTAATCATTGCTAATGCTTCAGTTTTTTCTTCAG 
CAGTTAACTGGTCACTTTGATCAATAGATTCTTTCGTATCTTCTGCTTTAACTTCAATAG 
CTTGGTTCGCTTTAGGTTTAACAGTAGCATCTACTTGAATAGCATC^TTGCTGCTTTAC 
CTTGTGTTAATGCATCATCAACGTCACCATTATCCACACCATTATTAATGCTTTCTAATG 
CAGTTTGAACATTTTGGTCAACTTGCTTAATTGCTTGTTGCTTTTCATCTTGTGTTGCAT 
TAGTGTCAGCTGAAATATTATTTTTCTTCTGATCTGCATAAGCATATAAATCTGTTGTAG 
CTGATTCTTTTTTACCTGTTGGAATTGTGTAATCGTTAATATTATCTAAGTCATTATGAA 
TTTGAACTTCAATGTCATCTTTAGAAGTAGCTTGATTAACATTTTGATCCGCAGTTTGTT 
TTAATTCAGCAAGTTTTTGTTTCGCTTCAGCAATTTCACTTGAAGTCGATGCGTTAGAGT 
TATCCGCTTCGTTTACTrTAGCATTATATGCATCTTCAATTTTAGCTAAAGCATCTTTTT 
TGTACT.CACTAAATGTTTTAACTGCATTAATTTTAGCTTTTCCTTCTTTAACTGCATTAT 
CAACATATTCATTTGTTGATGATTGATCGACATTTGTTTTCGCTTGATTTAATTCAGTAT 
CAACTTCTTGTTTTGCATCATTAATTTCTTGTTGTGATGCATTTGGTGTTTGTTCTATTT 
GTGTTTTCTTATCAGCTGCAGCTTGATCTAATTCTTTTTTACCTGCTGGTTTCTTAACAG 
GATTTGCATGAAGTTGTTGAACTTTTTGTACTGCTGTATCTTTAGCAGTAGTTACATCAC 
CTGTAGTAGTTGCTGCATTAATATTATTTAAAC CTT CTT CATATGCTGCT CTAACTGGTC 
CAATATCGTTAC CTTTTTCTT CATTAGTAGTCTCATTATT ATTAAGTATTT CAGTTATTT 
TATTTTGCATTTCAGTTAGCAATTCCGCTCTTGCATTCGTTTTAACATCTGTTGATGCTT 
GAATTGGGTCAATTGCTTGAATTGCATTATCTTTTGCAGTGTTTACATCATCGATTGACT 
GTGCATTTTCAATATTTTGATTACCTTGTGTTAATTGTGCGTCTACTTGTTGATTTGCTT 
GTTCTTTTTCTTCAGTAGTCGCATCTGCAGTTTGTGCAATAAGCGCTTTTTGTTCGTTTG 
CTTTTGTTGCTAATTCAT CTTTCGCAACATCTTTAATTGTTGTATCTGC AGTAATAC CTT 
GAATATCAGCAACTGCTTGATCTTTAATTTGCGTAACATCATTAGTTGTTTGTGCATTTA 
AGATATCTTGATACGCTTTTTCTTTAGCTTTTAAAACTAAATCTTTTGCTGCATTTTTCT 
CTTCAGTTGTAGCACCAGTTGTATTATCAATTGCTTGATTTTGAGTTGTCACAGCTTGAT 
CAACATCATTTTTAGCATTTGATTTAACCGCTGTTGCTGGTTGCGTGCTTTGAATTGAAT 
TCTTT CCAGCGTCTTT CGCCTGATCTACACCATTAT CAT CAGTTGCAGCTGTAATATTAT 
TTTTCGCGTCTGTAACTGCTGTTGCTAATTGTTGAATAGCTGCTTCTTTTTCTTCTGTTG 
TAGCGTTCTGATCATTATTGATAACATTTGTTTGCGTTGCTTGTAATTGATCAATTTCAT 
CTTTAGCCGCTTGTTTCTTCACAACTTTTGGTGTTACCGCATTAATCGCTGCTTCTGCAT 
TTGCTTTAGCTTCATCAACTTGTGCGTTAGTAGTTGCTGCTGAAATGGCTTGATTTGCTT 
TACCATTTTCAGTATTTGCTTCAGCATCAGCTGCTTGTTTTTCTTCATCTGTTGCATCTG 
GCGTAGCTTGAATCTCTTGCAATTTGTTATTTAAAATTGCTGTGATTTCATTACGTGCAG 
TTGCTTTTTTATTAACTGTTGGTGTTACTTGATCAATACTATTTTCACCTGTCGTTTTCG 
CTTGGTCTACATCATTTTGACTATTAGCAGCTTCAATGTTGCTATTTGCTTGTGTCACAG 
CATTATC TACGT C CGCATTAGCCGCTGCAATTT CTTCAGCAGTAATGTCTTGCGTTTGAG 
CGATTGCTGTTTTACGTT CATTCGCTTTCGTAGCAATTGCTTCTTT CGCATTAT CTTTAG 
TTGTTGTTGCTGGCTGAATCGCTTCAATTTTAGCAATTGCTGCTTTTTTAGCCGCTTCAA 
CTTCCGCATTTGTATGTGCTGCATCTATTGCGGCATCAGCTGTTGTTTTTTCAGTTTGAA 
CTTGTTGTTTAGCAGCTGCTTTTTCTTCAGTTGTTGAGCCGTTATTTCCATCAATTGCTG 
TTTCTTGAGCTTGTACTTTATCTGCAATTGCTTGTTTTGCTGCTGGTTTAACATTTGCAT 
C^GGTGTAATGGCTGCGATTGTAGCTTCATTTGTAGTTTTTGCATTATCCACATCATTGT 
TTGCTGCAGCATTATCTATATCAGCGTTTGCAGTAACTACTGCTT 



LOCUS 36 (P5) 
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GATCATCTCTATCAATTTTTATATTAAATTCATTTTTTTGAATCGATAAAATAAACTCGA 
TTAGCTCTTCCTTATAAGACCTATTATATTCAATTATGTTTATAGCCATTTTTATCTCCT 
TTTTCATTTAATTTAATTATAAAATGTGCGTTTAGTTTGTATCTAGTGTACTCAGTACAG 
CCTCAAATGAAGTTTCATTCCACTTGGC^ 

CAATAAAGTCCAATAAATTTCCCTAACTTCAATATCCACTTTTTAAAAAATGTATTTTTA 
ATTAATAAAAAAACTCTCCCCAATTTCTATGGGAAGAGCTATATATTTAATGTCTAAACA 
TTACTTTTATTTATT ATGAAGGAATTAGAAT CCCCAAGCACCTAAACCTTGTGCTTTGTA 
TGCTTTAACAGCTGCGTTGATTTGTTGGTCAACAGTGTTTGTTGGACCCCAACCTGGCAT 
AGTTTGGAATAAACCTGAAGCACCTGATGGGTTGTAAGCATTTACTTGACCATTTGATTC 
ACGAGCGATGATTGCAGCCCATGTAGAAGCTGAAACACCAGTACGTTGAGCCATGATTTG 
AGCTGCTGATGAACCAGTAGCACCTGCAGTATTACCATTGCTTAATCTCACTGAACTTGA 
AGTAGTTGAAGTGCTGTAGTTATGGTAAGTTGGAGCTGAAACAGCTTCAACGTTTGAGTT 
ACTTGATTGTGCATTGTAGCTTACTGATTGTACATTTGAACCTTGGTTGTATGAAGTAGT 
GTAGTCTGCACCTGCAACGTTTGAGAAACCAGCAGTTTGACCATTAGCTGCTTCATAGCT 
CCATGACCATGTAGTACCATTTGAAGTGAAGTTATATTGGAAACCATCTTTTACAAAGTG 
GATGTCATATGCACCATCTTTGATTGGAGCTGCATTTAATTGATCTTGGTGATTATGCGC 
TAAGTCAACTAAGTGTGCTTGATCAACGTTTACTTCAGCAGCGTGTGCTTGATGTCCTGT 
ACCTGCTGCGTAAC CTGTTACAC CTAATGCCACTGCTAATGATGATGCCATAATTGTCTT 
TTTCATAGTAAAAAAT CCTCCAGTAATAATTGTAAGTTTATGT TTTTAGTAATTATATTT 
TGAATTTGAATGTCGTAGTGCAAGTTTAAATTGTCTTTTATTTCTTTCAACGGTACTCAC 
TATATCACAAAAAACGAGCCAGTAAATTACACTTTCT^ 

TGTTATTTGTAATGTTGAAATATGGCTGTTTTATACTGTAATGTGAAATATGTGCCCTTT 
AGAATCCAATCAACCCTTGAAATAGTCTTTAACACATAAGATTTTTACTATATTTAGCTC 
AACTATTACAGCTTTCGTAATATTACAGATTGTATTTTTGTTACATAGCTGTAATATATC 
TGACATGTAACTTCTCTTATTTTCGTACATTAAACGCAATTAAAAAGCAATCAACAAATA 
TGTTTCTACACATGTATTGATTGCTATTATTGTTGTATATTCAAAGTTTTAAAACACACA 
TCTTTTGTGAATTGTCTTATCTTTTATTAGCGCAAATAAACTGCAGCTCAATTATATTGT 
TCAACTTCATTCTCGCAATTCACAATAACATTAAATAATTTTTGGTCTCATATTTTCAAA 
AAACATACTGTTATTATCCCATGAATTTAAAAATATCATTAGTATATAAACGAAACACTT 
TACGATAAATGATATCTGCAAGCCAAGCTGTTACAAATGGTACAACAAAGAACGCTACTA 
CAATTAGTAAGACACTCAACC^Ga\GAATCAACCTCCATAAATTTAAATGCATTAATCG 
GTCCTACCATTCCTATAAAAC CAAATC CAGCTGACTCTTTCGTTCCATGAATACCTACTA 
ATGCTGATACCAAACCTGATACAATGGCTGTCGTTAATATTGGTAACATAAGAATTGGAT 
ATTTCACCATATTAGGTATCATCATTTTAACGCCTCCAAAGAAGACGGATAACGGCACCC 
CTAAACGATTCACTTTACTTGTACCAATTATCAATACTGCTTCAGTCGCGGAGATACCAA 
TTGACGCTGATC 



LOCUS 37 (P8) 



GATCTGGCGTTGGTTCTGGTTCTGGGTCTGGACTTGGTTCTGGGTCAACCGGCGGCCCTG 
GAGTTGGGTCTTTCGGATTTACTGCTGAATCACCATCAGCACTTCCACCACCATAACGTA 
CAACATT CTCATTATTCCAACCGAAAATACTGTAGT CT CTATTTGTTACAGGATCAACAT 
TTTCTTGAATAACCTGAGTTTTTAAGTTCTTACCTGTATTGTCGTAATGCCCTTCTACTA 
ATACTACATATGTTTTAGTAATATCACCAAATTTAATACTAGCTACATTTGGATGCTCAT 
AATAGATTCTATTTTTAAATTGGTCTGTTACTTCTTTAAGGTTAGAGTCATTTGGATCTG 
CATAGTAGCTATCTGATAATTTAGATGTATCATTCACTTCAAAAATTCTCAGTTTTGTAT 
CTGTAGCACTTACTTTACCGCTACTTTCTTCGATTTTATCTTGGTAGCCTTTAATATACA 
CCCACGTATTACCTAAAACTCGTTGCTTAGGGTTAACAAATACTGTTTGCTTGTATGTGT 
TTTGACCTGAAGCTGTATCTACACCAATAATTTGAGAAGAAATGTTCGCGCCATTTGGTT 
TATCAATTCCTGCAATTGGCGAACTATAGTTATAAGTAATTTTATTATTAAACATTTCAT 
CCGCAATATTAATATTCGCAT CATATGTTCCTGATTT AGGTGC CTTTGCTCGGTCTGTAA 
ATAAAGGTAATGAAAATTGTCCGTTAATATTTTCTTTATTATTTACATAATCTGTAAAGA 
CAAATGTATACGTCTTAGTCAAGATATCATATGTTG CTTTAGCTACAACAT CGCCATTCG 
TACTTTTAATGTCTGCAATTGGCATCGTATTATTTGAATTAGAATAATCCACGTCTCCAT 
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TACCAGTTAAACTATCTGGTAACTTCGCTGTAAAATAATCCCCTGATTTCACTTTATCTG 
TCACTGTAAAATTTGCCGCCATAAATGTGTTACCACTTTGATTAGGGTCAAATGTAGTCT 
TTTCTAACTTGAAATTACTTGCCGTAACTTTATCATTTACATTTGTACCTTTAGCATCAG 
CAGCATTTACTACCGGTTCAGCAACAGCTAAACTACGTACAGCTCTCGTTCTAACACTTG 
GTTTACTAGTTC CTTG CGCATTGGAAATCGTTTGTGGTGATGATTGTGGTAAATCTAATG 
TTTGAGAATTTTTAAGCTCACTGTTTGTTGCTATGCTATTAGCATCATTCGTTGTTTTAT 
TATCTACTTGAGAATTTGCTTCTTGAGGAACAGTTTGATCTTGCATTTTTGCAGCAGTTG 
CTTGATTTTTAATTGCCGTCGGTTGAGGTGTTTCATTTGTTGAAGCTGGCTCTGTTGTAG 
TGGTATTGCTCGTTTGTGTAGACATTGGTTTTGTTGTGCTATCTACATTCGCACTGTTTG 
TGTTTGCACTAATATCAGATGTATC^TTAGCCGTTGTATTTAATTGAGGTGTTTCTATCA 
TATTGTTTTTTTCGGAATCTGCACTTGCATTATTTTTCGAAGATTGCGTTGTATCGTTCG 
ATTGTTCTGAAGCTTGTGCTTGATGATTGCCTATCCCAAATAGTATAGTTGCCCCTACTA 
TTACTGATGTGGTACCTACTGTAAAACGTCTAATCGAATACTTATTCTGCTTATTCGACA 
AATAATCAATTCTTTTTTTCAAAAATATTACTCCATTTCAATTTCTAGATTAGTCTAAAT 
TGTATAATGAAATAAGAATTATATCAATTGCTTTTCGAAAAAAATTACGTAAAATTTGTT 
TTCTTCCTATTTATATAACTTAAAATTTTCTGTTAACTAGCAAAAATCAATATACTATTT 
TTACACTATTACAAATTTTTTACTTTTC7VAAAACTTAGAAGTTCTAAATTTTT CAT CACC 
TTAAATTTTACTGTAATTTCAACAATCAAATTTAAC TAACATTTrAAATTATT CATCATG 
CTAGCAAAAAAGGCCTAACGTATAAATGTACGTTAGACCTCATGrTCAACTTATTCATTT 
TACATTGTATATTAAACACATACATCATTGAATAAATGTTTGCTTACTAACCAATTTTTA 
TGATC 



LOCUS 38JP16) 



GATCAGCTAACGCTACAAAACTAATAACAAATGCGATGATGATTAATACTAATTTACCTG 
CTGCTAATACAGAATCTCCAAGGAATGAGAAGAATGGTTGACGTTCAACTTCATTGTTTT 
TAAGACTGTAAATAATATCTTCTTTCTCTTCAACACTTACTGGATTCAACAAGCATGACA 
CAATAATCGCGTTAACGATATTTAGTGGAATTGCCGTTAGTACCAGTTCTCCTGGTACCA 
TTTGTACATACG CACCTACAATAGCTCC CGATACAGAGCT CATTGACAT CATTGCGATTG 
TTAATAC^CGCATTTCATTCATACGTTTTAGTTGCT(^CTTGATACGGCTAATGCTTCAG 
T ATTTCCTAAGAACATCATTT CTAT CC CAAAGAATGACTCGAATTT'AGGTTGTCTTGTTA 
CTTTAGCTAGTAACO^CCAATACCTCCAATAATTTTCGGTAAAATATTAAAGTACATTA 
AGATATCAAATAATGGCACTATTAATAATATTGGGAATAAGGCTGCAACAGCCATATCCA 
TCATTTTAACATTTGTCAAACTTGCAAATGCAAAACCTGTACCAGCATGCGCTGACTG^ 
CTACCCAAGCGATACCATTGGCTGCTCCTCTTACTGCTTTTTGACCCCAATCAAAATAAA 
TAAAGAACCATGCTAAAAACAGGTTTAAAACAACTAAGATC 



LOCUS 39 (HB3) 



GATCTTTCGAAATTGTTTCTTCAAAAGTTTTTGGATGAAAAGTTAATTTTTCTGGAAAAC 
ATAACTGTTGTGCCATATATCCAAAACTTTCTTGATATTTTTTAAAATTATCGAAATTAA 
TCACGGAAAATCCCTCCATAGAAATTCTCATTATAAATTTCTTGACCAGTTTTCCCTGAA 
CCTACTGC^CGCCA(^GCCTTCACAGTTATCTCCAAAATGCTCGGCGCCGTAATTGTAT 
CCTGTACTACCTTGTGCGTGATACGTATCTAAATAGGTTTCTTTGTGTGATGTTGGAATA 
ACAAATCGATCTTCATATTTGGCTAGTCCTAATAAACGATACATGTCTTTAGTTTGGCGC 
TCGGTTATACCTAATCGCTCTAATCGAGACGTGTCAAATGGCTGTTGAGTAACTTGAGAT 
CTCATATAACTTCTCATCATTGCCATACGTTGTAGGGCTCCTTTTACTGGCTCTGTATCT 
CCTGCAGTGAAAATATTAGCTAAGTATTCAATAGGTAAACGCATTTCTTCAATGGCTGGG 
AAAATCGCAT CTGGATTTTGAGTTGTATTTTTACCTTCAAAATAGC TCATAATTGGGCTA 
AGTGGTGGGCAATACCAAACCATCGGCAT CGTTCTAAATT CAGGATGTAACGGAAATGCA 
AGTTTATATTCAATTGCTAACTTATAAATTGGAGAGTTTTGTGCAGCTTCAATCCAATCG 
TAACCA^TACGATCTTTTTCAGCTTGAGCAATGACTTCTTCGTCAAATGGGTTTAAGAAT 
ATATCTAATTGTTTTTCATATAAATCTTTCTCGTCTACTGCTGAAGCTGCTTCATGAACT 
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CGATCTGCATCATATAATAAAACACCTA^GTAACGCATACGTCCTGTACAAGTTTCAGAG 
CATACCGTAGGCATACCCGCCTCGATTCTCGGGAAACAGAAAGTACACTTTTCAGCTTTG 
.TTCGTTTTCCAATTGAAGTAAACTTTCTTATATGGACAACCTGTCATACAGTAACGCCAT 
CCACGACATGCGTCTTGGTCAACTAATACAATGCCATCTTCATCACGTTTATACATAGCA 
CCTGAAGGACACGATGCAACG CAACTTGGATTCAAGCAATGT T CACATAAACGTGGTAAA 
TACAT CAT AAAAGTTT CGTCAAATTGGAATTTAAT AT CTTCTT CTATTTTTTGGATGTTA 
GGATCTTTTGGACCTGTAACATGACCACCTGCTAAGTCATCTTCCCAGTTAGGTCCCCAT 
TCAATTTCAATGTTATCCCCCGTAATTTCTGAATACGCTCTAGCAACTGGCGAATGCTTC 
CCTGATTTCGCAGTTGTTAAATGTTCATAATTATAGTTCCATGGCTCATAATAATCTTTA 
ATTAATGGCATATCTGGGTTATAAAAAATTTTACCTAAAGCAATTTTTGAAATTCTACTT 
CCAGATTTTAATTCAAGTTTCCCTTTACGATTTAGTACCCAACCACCTTTGTAGTGTTCT 
TGGTCTTCCCAACGTTTCGGATACCCTACACCTGGCTTCGTTTCTACGTTGTTGAACCAC 
ATGTACTCAGCACCTGGACGATTTGTCCAAGTGTTTTTACATGTCACACTACACGTATGG 
CATCCTATGCATTTATCTAAATTTAATACCATCGCAACTTGCGCTTTAATCTTCAAGCCA 
ATTAACCTCCTTCATCTTTCTAACTGCTACATATAAATCCCTTTGGTTCCCAATTGGTCC 
ATAATAATTAAAGTGATAACTAATTTGTGCGTATCCTCCGACTAGTTGTGTTGGTTTCAA 
ATGGATTCTAGTCGGCGCGTTGTGTGAACCACCACGTGTATCTGTAATTTCTGACCCAGG 
CGTTTGAATATGTTTATCTTGTGCATGATACATAAACATTGTACCTTTAGGCATACGATG 
CGAAATAACTGCTCTTG CCGTTACAACACCATTACGGTTATACACTTCTAG CCAATCATT 
ATCTTGGATATCGTGTTTTTCAGCATCTTCATTTGATATCCAAACCGTTGGACCACCTCT 
A?\ATAGTGTCAACATATGCTTATTATCTTGATACATTGAGTGTATATTCCATTTTCCATG 
AGGCGTTAAATAACGCAGTACCAAAGCATCTGTACCACCTTTAATTTTCTTATCTCTATT 
CCCAAATACCATTGGCGGCAATGTCGGTTTATATACTGGTAAGCTCTCCCCAAATTGTTG 
GAAAACTTCGTGATC 



LOCUS 40 (HB5) 



GATTCATCAATACTTTTGAAACACCACCTAATGATGCAATGTCTTGTTGGGAGTCACCTA 
AGTGTCCGGAATGATAGATAACAATATTACCTGTTTCACGTTTTAAAATAAAAGATTTAA 
ATAGAAATCGATTATCAAAAGGCAGTTCCGAAGTAGGTGTCGCATATAAGTTTTTTGTGA 
TGGATTCTAAACTGTCATGTAATTTGGACTGTTTATTTTTAAATTGATTAGTCATTTTAT 
TTCATCCTTCGATTAATTTGAATTGTACATACGCAGTACCCTTTATTTAATTTAATAATC 
AATGAGAGTCTTTCAAACTTCGATTTAGAATATGCTTCATACAATAAATAAGTACTTGGA 
GC^CTAAAAAATTAAATCTTTTAGTACAACATTAATGAAAACCTAAAAGTTCATCCTACA 
ATGCTACTAAAAAAAGGGGAATGGAACAGAAATGATATTTTCACAAAATTCATTTCGTCG 
TCCCAGACCCGCTTTGAATTATAAATTATCGTCTTGTTCTTCTTCTGATACTTGAACGAT 
TCGCAATGAACGACGTTCAACTTCTTTTAATTTTTCAGCACGCGTTTCAAGTTTAATTCT 
ATCGCGCCCTAAAATGATTAAAAATGATATCATCATGAAAATAAAAATAACAATTAATGG 
CACACTTGCCAGTAT TGAAGCAGTTT TCAAT ACTT CTAATGCACG IT CAC CAC CAACTAG 
CATCAATGAAAATGG(^TAAGCAO\ATGCAAATGCCCAGAATAAACGATTGGCACGTAA 
TGGTTCGCCTACCACTTTTTTCTGAGATGCTGCCGCTAAAATATATGAACCCGAATCAAA 
TGTTGTTGCTAAGAATAAGAAAGCAGATACTAAGAATAGTACAATCATCAATGATGGG^ 
TGGTAAATGATGCACCACTTCAATAATGGTTGCCTCTGTACCATGTGTATTTAAATATTG 
TGTTACATTAAACTGTCCAGAAATTTGTAAATACACAGCATAGTTACOWVAATACCAAA 
GAATAATACGCATCCAAGCGTTCCATAAATAATTGTTCCTAGCACGACTTCTTTAAGGCG 
TCGACCTTTTGAAATT C TAGCGATAAATAAACCGATAAATGG CGC ATATACTAACCAC CA 
TGACCAGTAGAATATTGTCCAGTCTTGTGGGAAATTCGTTTCTTTTCGACCTTTAATACC 
ACCGAATGGTTOTAACCATGTTGCCATATGAAAGAAATCTCTCAACATATTTCCGAACCC 
TGTCACTGTCGTTTCCATAATAAAAACAGTCGGTCCAATAATAAATATAAAGGCTAAAAG 
TACAAAGGATAGCCAAACGTTGATATCACTTAACTTTTGAATACCTTTTTTCAATCCTGT 
ATATGAACTAATGGCAAATATAACCGTGATTGTTAATAAAATGGCCGAACGTAAAATCAT 
ATTTTTACC^TCTAAACCAGTTAATCTTTCTATGCCTGCAGAAATTAATGGCACACCTAA 
CGCTAGTGATGTTGCCGCACCACCTAGCAATCCAAAGATAAATAAGATATCTACAACTTT 
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ACCTACAAATTTATCTGTTTGACCTTTTAAAATCGGACGACAAGCTTGACTAATTTTATA 
CACCGGTTGTTTTTTAACAAATACTAAATAACCAATTGGTAATGCTGGTAGAACATAAAT 
AGCCCAAGCAATTGGCCCCCAGTGGAACATACCATATTGCGTCGCATATTGGAGTGCTTC 
ATCACTCATACTTTTCGCGCCATTTGGTGGAACTTGATAGTAAAAAGCCCATTCAATAAC 
GCCCCAGTATAAAATATCAGAGCCTATGCCTGCACAAAACAGCATTGCCGCCCATGTAAA 
TGTATTAAATTCTGGTTTATCACTTGCTTTACCAAGTGTGACATTACCATATTTACCAAA 
TGCGATATACATTACAAAGCAAAAAATCGCCAGCCCCATAAATAAATATATCGAACCAAT 
TGAATCAGAAATGGCACTATTAATACCAGTGATGATATCTTCACTTGCTTTTGGAAAAGC 
CATCATAGGTATAACTGCAAAAAGAAGTACAGCTACTGTCCCTATAAAGGTCGTCCAGTC 
CATAACTTTCTCTTTTTTCAATTGTGCTCCCCCTAATTATTAATTTTATGAATCCTGTTT 
CGATTTATCTCAAAATGTAATAATTATATTGATTCACAAAATTGACAATAACTAACATTT 
AATAATAATGCAAATTTCATACAATTTGAAACTTGGCAATTATTGAATATTTATATAATT 
TTTCCCGTAATAAACAAAACCTTAATAGCGCTAAAATAACAGTGTTAAGTTACGATTTAA 
CGAATTTAACAAATTTTACTAGAATGGCATTTAAGAATATTTATACGTTATTAACGAATA 
TTTATTTATTGTAAAACGCTACCAAAAAGTTAGACTTCCTTCCCACTAAAATACCACTTT 
TCTCTTTCAACTTTTTTAAAAAACGGATATGCAACTTTTAGTATTGGTATCAAAATGATT 
GTTAGGTCATATTCTATCAATATATTTTTATAAAGAATTGCTTTTATTAACTTTCAATTA 
TGTACCTAACCTAAAAAGAAGCCAAGGCAACGAATGTTACCTTGACTTCTAATACATATT 
CAACTAACTATATATTCAATCATACGCGCATGCGAGAGTGATTGTTGTACATCTATAATG 
CGTTGATTTAAAGAACCTTTATATGGTAAATCAGGTTTGAATAAGTGTTGTATAAATAGA 
CCATCTACTAAAACGTCAATGTATGATAATAACTCTCGACGTTCTGTACAATCATTTGCT 
AAATATTCATATAAAAATCCAGTCCATACCCAAATTGTCTTTGTATTTCCAAAACGTGCT 
CGAAATGCTTTGACAAGATTTAATGTAATATCCAAATTACAAAATGGTTCGCCACCTAAT 
AGACTTAGCCCAGATATATAATCATGATCGCAATCATCTAATATTTCTGCTAATATTTCA 
TCAGTGTATTTCTCGCCATATCTGAACTTTTGTGAGGCTTTGTTATAACATCCAACACAA 
TTAAATGGACATCCTGATACATAAACACTGCATCTTACTCCTTCACCGTCAACAAAGCTA 
TTTGATTCTATTTTAGCAATATAACCTTGTCCTTGTTTAATGTCTAAAAGTATCATTCTT 
TAGGCGCTTTCATATGTTTTACTCGTGCGCAAATTTCTTTATGACGGCCTTTAATTACTG 
GACGTTGAACTGGATTGCCTAGGTAACCACATGTTCGTTTAACGACATCAACTGTTTTAG 
GATTATCATTGCCACAGTTCGGGCATTTAAATCCTTTTTCAGTTGCTTCAAAATCTCCAT 
CGTAATCACATTCATAACAATGATC 



LOCUS 41 (HB7) 



GATCTACATTATATTGCTCAAATAAAGGCGATAATACTTTAGGATTTGGCTTCTCATAGG 
CATCCGCTTCGGTAGAAATGATCAAATCGAACAACGAGGTAGCATTGGTATGTGCTAAAA 
ATTGTTCTACACCTTTTTTAGTATCACTCGTAACAATACCAAGTTGATAGCCTTTTGCTT 
TCAAATCGATAAGTGCTTCTTTAACACCTTCTACCCAATTAATTTCAGGAATACGTTCAT 
CTACCAGCTTTTGACTTGTTGACTTGGACCAGTCGGTTGTATCTTGTCCCGTCACATCAT 
TAAATGCCTGGATAATTTGTTGTAAAGATCCTGAACCCATCACTGATTTTGGATCAATAG 
ATTCTTTAATGACACCGAGTTGTCTTAAAGCAGCTTCTTTATTATGTACTGGGAAAGTCT 
CAAGCAATGATTGTACAAATCGTACC C CTATTTTTTCCCAACTTCTATCAAATTCAATTA 
ACGTACCATCTT TATCAAATAATATC CATTCCATTGAT ATCAAT ACT CCTATTTATTTAT 
TTCGTATTATGCTGATTCTATGATATTCGTTATCCCCTGAAAATGAACTCGTAGTATTGT 
TCTATTTAAATATTGAATTAAATATAATAATAAGTGAAATCCCCTTCAATACTTAACAAT 
AAACATTGTAAACTTAATTTATTACCATGCTTCGCTTCATTGAAAGGGATTTTAGTCATG 
ATTAACTTTTGCATATTGTTTTCATGATTATATTCAATTTTTATTAATATTTTGGTACAA 
CGACTCTCCAACCATTTTTATCTTCTAAAGTACCATTTTGAATACCAGTATAGACGTCGT 
ATAATTTTTGAGTAATTTCACCAGT CTCATTATTATTAATAACGATTT CACGATCTT CGT 
ATCTCAATGTACCCAGAGGTGAAATAACTGCTGCAGTACCACTACCAAATACTTCTGTTA 
ACTCAC CTTTATCATATGATTCGAATAATTC AT CGAT TGAAACGCGGCGCTCTTCGACTT 
CATATCCTAAGTTTTTAGCTAATTCGATAATAGATTTACGTGTAATACCAGGTAAAATAC 
TGCCATTCAACTCTGGTGTAATTACTTTGCCATTTTCAACGAAGAAAATGTTCATGCTAC 
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CAACITCTTCGATATATTTCTGTTC^CACCATCAAGCC^TAATACTTGGTCATAACCTA 
ATTTATTTGCATTAGTTTGTGCTAATAAACTTGCCGCATAGTTACCTGCAACTTTTGCAA 
AGCCTACACCGCCACGAACAGCACGCACATATTCATCTTCTACATAGATTTTAGTTGGTT 
TTAAAGTTTCACCACCATAATATGCACCTGAAGGAGATAAAATAATTAATAATTTATACT 
GATGTGATGCACCAACGCCAAGTGCCCCTTCTGTTGCAAAAACAAATGGACGAATATATA 
ATGATTGACCTTCCCCTTCAGGAATCCAATCTCTTTCAATATCAACTAATTGTTTTAGCC 
CCTCTAACAATTCTGCTTCGTCTACTTGAGGCATTTCTAATCGTGCTAACGAGTTATTAA 
GACGCTTAAAATTTTCTTCAGGACGGAAAAGTGCAACTTCCCCATCTCTTTTATATGCTT 
TTAATCCTTCGAATACCGATTGACCATAATGAACACCTTGTGCAGCAGGTGAAATTTCAA 
TAGGACCATAAGGTACTATCTTCAAATCATGCCATCCTTTATCTGCATCATAATCATAAC 
TCAACATATAATCAGTAAAATATTTACCAAAACCTAGTTGAGATGTATTTGGTTTTTGTT 
TTAATGTTTCTCGTCGTTCAACTTTAACTGCTTGTGACATGGTGATTGCCTCCTAATAAT 
ATTGTATAAGAATTTGTT TAACTT AAATT ATAACAATCCATATTTTG CTGTTCAACAAAT 
TTTCTAAAAATTCAAAATTAATTAACAGATTTCTAGAAAGACTATATCTTTTAGTATAAA 
CGTATTAATTTCACAGAGACAAGTAATCTGTGTTTTACTAATATACTTTACATACAAAAA 
ACTCTTTACTTTAAAATGAACTAAGCTCGCGAATTCAATAAGTATAATGAATAATATTAG 
AATTCATGCACTAGTTTATTAAAATAAAGAGTAATTTAAAATATCATTCCGTGTATTAAA 
GTGAATGGAAATGATTAGTTATTATTTTTAACAGTATCTTTTTGTTCAATAGCTTCTAAC 
ATTAATTTAGTCATGCTCGCTAAATCATATTTAGGATC 



LOCUS 42 (HB8) 



ACGGACTAATATTTCAACTTCCACATTAAAGACACGTTTAATCAACGAATAAATACGTCT 
TGCCGTTGTTGCATTTTCCGTTTGAACATTTATAACAAATTGTTGATTTGAAAGACTAAG 
TGCACCATTCATTCGAATCAGTGCACTGAGCTCTGCTTTTGCATTCATTTCATCGACGTC 
TATTCTAGTTAATTCATTTTTCATTTCTGATGCAAAGCTCATCGTACAGTCATTCCTTTC 
TTATTTAAAACATGATTGACCTTAGAACCACTGT CT ATTTTCATTTTTTTCACAGCT CTA 
TTATCATATCATAATATGATTACGTTCTATATTATTTACGTTTATCACTTGGTACGAAAG 
GAATAGTACTAATTAATTCTAAAGCTATGTCATAAATCATTGTCGATAACACTTTAGTAT 
TATGTCTTACTAAATGATTTTCAGAAATTTCAACTAAATTTGAAGATGTTTTTACATTTA 
TGCTTTCTTTTTCAAGTTCAGCCTTATTAACTTCAACTGGTTTAGAATGTTTTTCTTCAT 
ATTTTTTCAAAACTTGAGCATTGAAAGTTTGTGTACTACAAATGACATAATCAATAAACG 
GTTGTCCAGCTTGTCTATGAATCGCATCGATATGATCTTTCACGCTATAACCATCTGTTT 
CCCCAGGTTGCGTCATCACATTAGAAACATATAGCTTAGGCGCATCAGAATGAATTAACG 
CATCTGAAATACCATTGACACATAAGTTAGAAATAACGCTCGTATATAATGACCCTGGTC 
CAAGAACGATTAAATCTGCTTCCCTTAAAGCATCGATTGCTTCTTCCATTGGTTGCACAT 
CGTTAGGTTCTAAAAACACACGATCAATTTTTTTATGTTTTTTAGGAATATTTGTTTCTC 
CAAAAACAATTTCTCCATCTTCCATAACAGCATTTAATTGCACACTTGTATTTGTAGATG 
GAATGACTCTACCTTTAATATTTAAAATTTTACTTAATGCTTTAATGGCATGTCCGAAAT 
CATTCGTAATATTAGTCATACCTGCGATTAATAAATTACCTAATGAGTGACCGCTAATTT 
GATTTTCTTCAAAGCGATACTGAAAAAGITGGCTTAAAACTGACTCAGAATCACTTAAAG 
CTGCAATCACATTTCTGATGTCTCCTGGTGCTGGTATATCCATTTCATCTCTGATTTTCC 
CTGTACTCCCACCATTATCAGCAACTGTTACAATCGCCGTAATATCAATTGGGAATTCTC 
TTAATCCCCTAGCCATAACTGATAAGC CAGTG CCACCACCGATAAGTACAACTTTTATTT 
GTCTCATTTTTTCT CGC CACT TTCAATATGTGCGT CCCT ATGATGCACATAAACAT TATA 
TTCAAATACTTCATTTAGATAATTACCTAGTCGTTCTGCTAATGCTACAGATCGATGTTG 
TCCACCCGTACAACCGATGGCAATTACTAATTGAGATTTCCCTTCTTTTTTATACCCGGG 
TATCATAAAATCTAACAAATCAGTTAATTTTTCAAAGAAAATCTCCGTCTCTTTCCATTT 
CATAACATAATTATAAACGTCTTTATCTAATCCTGTTAAAGGTCTTAAATCTACTACATA 
ATATGGATTTGGTAAAAATCGTACATCAAATACTAAATCTGCATCCATCTGAATCCCATG 
TTTAAAACCGAAACTTGTGACATTAATTGTAAAAGTTTCAAACTCTTCATCTTCATAGTA 
TCGACGAATGCGTTCTTTTAATTCTTTAGGTGATAACTTTGTAGTATCTATAACAAAATT 
AGCTATACTTCTAAT TTGAGACAAATGCTCT CGCTCAT CATTAATTGCATTGATTAACGA 



74 



WO 03/011899 



PCT/GB02/03606 



LOCUS 43 (HB10) 



GATCAACTCATTGCAAAATACGATTTATAGACATCAAAGAATCAATACATTGTAAAGGGG 

ATGTTGCCCATGAAAGAAGTTGGATTTGG CACACTAAACTGGGTTGCCGTTAT CATTTAT 

CTACTAGCTATGTTGTTCATTGGCGTTTATTTTACCAAGCGCGCGAGCCAAAGTACCAAT 

AGTTTCTTTACCGCAAGTGGTCGCTTGCCATCTTGGGTAGTTGGCTTTTCAATTTATGCT 

ACTACGTTAAGTGCGATTACATTTATGTCGACACCAGAGAAAGCATTTTTAACAGATTGG 

TCATATATCGCTGGTAACATTGCT ATCGTCGCAATTATT C CATTACTTATTTATTTCTAT 

GTCCCTTTCTTTAAAAAGTTAAAGGTAACATCTGCATATGAATATTTAGAAGCTAGATTT 

GGCCCTAGCATACGTGTCATTGGCTCATTATTATTTGTCGTTTACCATTTAGGGCGTGTT 

GCAAT TGTT AT C T ACTTAC CAACATTAGCAAT C ACAT CTGTATCAGAC ATGAAC C CTTAT 

ATCGTTGCATCACTCGTTGGTTTACTATGTATTTTATATACATTTTTAGGTGGTTTCGAA 

GGTGTGGTTTGGAGTGATTTCATTCAAGGCGTCATTTTATTAGGCGGCGCTTTAGTTATT 

ATTATTCTAGGTGTTGTGAACATTAAAGGCGGTTTCGGCACTGTCTTTGCAGATGCGATT 

GAGCACAAAAAATTj^TTAGTGCAGACAATTGGAAACTAAATACTGCGGCAGCTGC 

CCAATTATTTTCCTAGGAAATATTTTCAACAACTTGTATCAATACACAGCGAGTCAAGAC 

GTCGTGCAGCGTTATCAAGCTTCTGATAGTTTAAAAGAAACAAATAAATCGTTATGGACA 

AATGGTATCCTAGCTTTAATTTCAGCACCCTTATTTTATGGTATGGGTACAATGCTGTAT 

TCATTTTATACACATGAAGCTGTTTTACCAAAAGGCTTCAATACATCATCTGTAG 

TATTT CATTTTGACTGAGATGCCACCATTTGTAG CAGGATTACTTATTGCAGC CATTTTC 

GCCGCTGCACAGTCTACCATTTCATCTAGTTTAAATTCTATATCTGCTTGTATTTCAATC 

GACATTAAGCAACGCTTCTTCGGAAAAGGTAGCGAGCGACACGAAGTTAACTTTGCACGT 

TTCATTATTATCATTGCAGGTATTTTCGGTTTTGGAATGTCACTATACTTAATTGCTTCT 

AATTCAAATGACTTATGGGATTTATTCTTGTTTGTGACTGGATTATTCGGCGTTCCATTG 

GCTGGTGTATTTGCAGTTGGTATTTTCACTAAACGTACGAATACATTCGGTGTTATTTGT 

GGATTAATATTGGGTATCATCTTTGCTTATGTCTATAATGGTGTTGGCAAAGGTAACTCA 

CCTTTCTATGTATCTACCATTTCATTTACAGTTGCTTTTGTCTTTGCTTATATACTTAGC 

TT CATTGTCCCTT CAAAACATAAAAAAGAT ATAACGGGATT AACAATT TTTGAAAAAGAT 

AAACCATCAACATACATTT CAAAAACGGCTACGAAAAAGTAGATTGTTATGATAAAACCC 

CGTCACTAAGTTATGATGCGCTGTTGCGCCAACTTGGTGACGGGGTTTAGCTTTGCCATG 

AATTTAATTTAGGTACTT CGATTCATTTACAATACTAAGC CAATGATTGAT C CTGAAATG 

ATTGAAGCTAGAGTTGAACCAAGTAGCAACCTCATTGCAAAGGATGCAACTTTTTCTCCT 

TGTTTATCACTAATGCCTTTAATTGAACCTACGATGATACCAACCGTACCAAAATTAGCG 

AAGCTTACTAAGTAAACTGAAATGATACCTTGTGTTCGAGCTGATACATCACCCAGGACA 

TTTTTAAAATCAAGCATTGCTACAAACTCATTTGTAATTAATTTAGTCGCCATTAAAGAG 

CCAGCTGGAACAGCTTCGCTCCATGGAATCCCCATTAAGAATGCGATTGGTGCAAACACA 

TAGCCAATAAGCTGTTTAAAGTTCAAACCAACACTACCAAACATGATATTAATTGCTTCC 

ATTAATGAAATAAATGCTAACAACATTACGGCTACTACAACAGCGATTTTAAACCCATCC 

ATCGCACTATCACCAATCATTTGGAAAAAGGCAACTTTCTTAGGTTTTCCTGTTTTTCCA 

TTCAATGTTTTAGTTT CTGTGGATTTCGTTAAGTTATCAATTTCAACAT CAGTATCAT CA 

GATTTATAGGGATTGATTACACTGGCGATGATAAGCGCACTAAAAATATTTAACATTACT 

GCTGTAACTACGAACTTGGGTTCAATCATCTGCATATATGAACCTAGCATTGCCATACTA 

ACAGCACTCATACCAGACGTCGCAATTGTATATAATTTCGCTCTAGATAATCTTGGAATA 

ATATCTTTTATTGTTAAATATACTTCTGGTTGCCCAAACATTGCTGTTGAAATAGCAAAA 

TAACTTTCTAAGCGCCCCATTCTAGTTATTTTATTAATAGCGATACCTACATATTTGATA 

ATAAATGGTAATACCTTAATATAATTAAAGATGCCTATTAATACAGAAATAAAAACTAAT 

GGCAGTAATACGTTTAAAAAGAACGTAAAGCCATTTTTATTTTGTATATCTCCAAAAACA 

AAATTTATGCCTGCTTTACTA 



LOCUS 44 (HD7) 
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TCCACT CTCTTCGTTGAATC CAAGATTAACGATTGGCAAACAAATTACAGAAGTAATATT 

TCAACATAAACGTGTATCTAAATCTGAAGCAAAGTCGATGACAATAGACATTTC 

AGTAGGTATAAAACATGCAACTCGACAATTTGATGCTTATCCACATGAACTTTCTGGTGG 

TATGCGTCAACGTGTCATGATAGCAATGGCATTGATTTTAAAGCCACAAATTTTAATCGC 

AGATGA^CCAACAACGGCATTAGATGCCAGTACACAAAATCAA 

GTCCCTTTATGAGTACACAGAAACATCTATTATTTTTATCACTCACGATTTAGGCGCTGT 
GTATCAATTTTGCGACGATGTGATTGTAATGAAAGATGGAAGTGTCGTTGAAAGTGGCAC 
GGTTGAAAGTATTTTTAAATCGCCACAACATACCTATACAAAACGCTTAATAGATGCGAT 
TCCTGATATTCATCAAACGCGTCCGCCAAGACCGTTAAACAATGATATTTTATTAAAATT 
CGATCG CGTGAGCGTGGAT TACACATCACCGAGTGGCAGCCTATACCGAGCAGTTAATGA 
TATTAACTTGGCTATTAGAAAAGGCGAAACATTAGGCATTGTCGGTGAATCAGGGTCAGG 
GAAATCGACATTAGCTAAGACGGTCGTCGGTCTAAAGGAAGTGTCAGAAGGCTTTATTTG 
GTATAACGAATTACCATTAAGTTTATTTAAAGATGATGAATTGAAATCTTTACGACAAGA 
GATACAAATGATTTTTCAAGATCCATTCGCATCTATTAATCCAAGATTTAAAGTCATTGA 
TGTGATTAAACGACCACTAATCATTCATGGGAAAGTCAAAGATAATGATGACATTATTAA 
AACTGTCGTATCGTTGTTAGAAAAGGTTGGCCTAGAT CAAACTTT CTT ATAT CGCTAT CC 
ACACGAATTATCTGGTGGGCAACGTCAGCGTGTAAGTATCGCGAGAGCACTTGCTGTTGA 
ACCTAAAGTGATTGTTTGCGACGAGGCAGTGTCCGCTTTAGACGTTTCAATTCAAAAAGA 
TATCATCGAGTTATTAAAACAATTACAGTTAGACTTCGGCATCACTTATTTATTCATCAC 
ACATGACATGGGTGTTATCAATGAAATATGTGATC 



LOCUS 45 (HD9) 



GAT CTGAAGTAGCTCGATTTTAAATAGTTTTCAGCAATGACAT CGTCTTTTT CTGT CGGC 
GTATTCGGTACCATAACTACTTTTGTACCTTTATTAAACACACCTTTACTGTCAAATACG 
ACCTCACCAACACCTTCATGAATTAAAGACATTGGCAATTTCTGAGATAAGACATTCTCA 
TCACGGCTACCAGTATAATATCTTTGATC 



LOCUS 46 (HE9) 



GATCAGATAGATAAAGTATTTTCTTTTTATTATGTTTATCAGAATATGCGCCACCGAAAA 

TACCAAATATAATAAATGGAAGTGTTTGACTCATAACCAT CATTGATAATT TTAAAGATG 

ATTGGTTTGTC^TTCAACAGTAAACCAAATTATTTGTAACGAAAACAGCACAAAA 

TCCGACGTAAGAAATTACCAATCAATAAATATGTAAAGTTTCTATTTTTCAAAACTTCTA 

AATACAACATATTTATCACCTCTCATAAAAATAATTGAATGCATCCACCAGCTTTTTTAG 

ACCTTCTTCTAAACTCTCTTTATCCAAAGCGCAATTAATTCTAATATAATTTAGTCAGTT 

AAATAT CAATTATT TCGAAATATACATACTACTTGAAACAC CATACATAACCCCCAAAAT 

GACTACTCAGAGGTTATATTCTACTAATTATGATTATATTAAATATGAAAATATTATCAA 

AAAAATCAAATTTATAACAAAAATACACCCCTTAAAGTTAGG 

GGGGTGTAT AT CATT CT CAT C ATATTCTAGGTTGT TT TTAACAAA C TAAATAT AGTGAAT 
GCAAATCAACTATTATTTAAATTATGAATTATTTTAATTCTTTCTTCTACGAGCCAATAA 
CATTAATCCAGCAATTCCAATTATACTACTAAAGATCAAACCTTTTTGCGTGCTTTCTAA 
ACCTGTTTTTGGTAATTCTGCTCGTTTTTTCTCTTGATTAGCTACTGATTCTTTAGCAAT 
TTTAGATTTTTTAACTTTATCATTTTTATCCATTGAATGAACTGGGCCATTTGGTTTTGC 
TCTGTCTTTCGATAATCCTGGATTGTTAGGATTTACTGGGCCACTTGGATGAGTTGGTCT 
GCTCGGCTTCTCTGGGTTTTCAGGTCCTTTTGGATCTTTTGGTTTCTCTCCACCGAACTC 
TACAATCTTATCTACTGGTTGTTTTGTGATCTCTTCTGTTGGTTGACCCTCGCCAACTTT 
TTCACCTGTTAATGGGTTCACTGTGATTGGTGTTGTGATTGTCTTACTTCCTGGTTGTCC 
TTCTTGTTTCACTCGCTCTTCACCAGGTTGTAATTTTGGATTAAACTCACGTTTTGTTTC 
AAACGGTATCTCTACTGTTTTTGTTTCTGGTGTACCCGTTTTTGGTCCGTGTTTAATCAC 
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ATCATCCACTGGCTCTTCGATCACTTTTCCTGTGTCTGGATTCTTGATTCCTGGTTTACC 
TGGTACTTTTTCCGTTTGATCTGTTGGTAAGTTTGGATCAAAGATATCTTTATGACCTTG 
CGGTATTTTCTCGCCACCGAATTCTGTTAATTCATTAACTGGATCTTTTGTGATTTCTTC 
TTTCGATTCACCTTTACTAATAATTTCTCCAGTTAATGGATTTTTTAGTGTTGGCGTCGT 
TATTGTCTTCTCACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCCCTGGTGCTAAATC 
AGGATTAAATTTACGTTCTTTCTCGAATGGAATTTCTTCTTTTTCTACAATCGAGTCTCC 
TTTTACAGGTCCATATTTTGTTACGCTATCGACCGGTGGTCTAACTACATCTCCTGTTTC 
TGGATTCTTAATTCCTGGTTTACCTGGAACTTCCTCTTTCTCTCCTGTTGGTAACTTCGG 
ATCAAATTCGTCTCGATGACCTGGTGTTATCGTTTCTGGTCCGTATTCTGTTAATTCATT 
AATCGGATCTTTTGTGATTTCTTCTTTCGATTCACCTTTACTAATAATTTCTCCAGTTAA 
TGGATTTTTTAGTGTTGGCGTCGTTATTGTCTTCTCACCTTTTTGTCCTTCTCTTGTTAC 
TTTTTCTGTCCCTGGTGCTAAATCAGGATTAAATTTACGTTCTTTCTCGAATGGAATTTC 
TTCTTTTTCTACAATCGAGTCTCCTTTTACAGGTCCATATTTTGTTACGCTATCGACCGG 
TGGTCTAACTACATCTCCTGTTTCTGGATTCTTAATTCCTGGTTTACCTGGAACTTCCTC 
TTTCTCTCCTGTTGGTAACTTCGGATCAAATTCGTCTCGATGACCTGGTGTTATCGTTTC 
TGGTCCGTATT CTGT TAATTCATT AATCGG ATCTTTTGTGATTT CTTCTTT CGATTCACC 
TTTACTAATAATTTCTCCAGTTAATGGATTTTTTAGTGTTGGCGTCGTTATTGTCTTCTC 
ACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCCCTGGTGCTAAATCAGGATTAAATTT 
ACGTTCTTTCTTGAATGGAATTTCTTCTTTTTCTACAATCGAGTCTCCTTTTACAGGTCC 
ATATTTTGTTACGCTATCGACCGGTGGTCTAACTACGTCTCCTGTTTCTGGATTCTTAAT 
TCCTGGTTTACCTGGAACTTCCTCTTTCTCTCCTGTTGGTAACTTCGGATCAAATTCGTC 
TCGATGACCTGGTGTTATCGTTTCTGGTCCGTATTCTGTTAATTCATTAATCGGATCTTT 
TGTGATTTCTTCTTTCGATTCACCTTTACTAATAATTTCTCCAGTTAATGGATTTTTTAG 
TGTTGGCGTCGTTATTGTCTTCTCACCTTTTTGTCCTTCTCTTGTTACTTTTTCTGTCCC 
TGGTGCTAAATCAGGATTAAATTTACGTTCTTTCTCGAATGGAATCTCTTCTTTTTCTAC 
AATCGAGTCTCCTTTTACAGGTCCATATTTTGTTACGCTATCGACCGGTGGTCTAACTAC 
ATCTCCTGTTTCTGGATTCTTAATTCCTGGTTTACCTGGAACTTCCTCTTTCTCTCCTGT 
TGGTAACTTCGGATCAAATTCGTCTCGATGACCTGGTGTTATCGTTTCTGGTCCGTATTC 
TGTTAATTCATTAATCGGATC " " — ~~ 



LOCUS 47 HF6 



GATCCAATTGAATTTTTCTCATTTACAACATAATCTGGATATTGAATGTTAGCAGTTGTT 
TTTGTTGTAGTATTACCTATCGTAACATTAAACTCAACATCGTTTTTACTAACAGGAATT 
GTATCAGCATCCATATAAATTGAATAATTAATTCCCATTTGTACAGAATTAAATCGATCA 
ACATAATCTGTAAATGTATATGTAATTAAATTATTTGCAGTATCATGTTTTGCAGTCGCA 
ATTGTTTCACCATTATTTGGATCTTTAATATCACCAATATTTTTAATATCTTCCGGATTC 
AAT CCATATACTTGTACTGTAT CTGAGTATTTAATTGTGAAATAAT CACCTGATTTAACT 
TTGTCATCAACTGTAATTTGTGATTTTAATGATAAATAATCTTGGGCTGGTACGATTTTA 
TTGTTTTTATCTGCATCAACGACAGTTAATGTTGTATTTGATGTGATTAAATCATTAACA 
TTTTTAGCCTCTGTTGATGATGGCTGTACTGCTGCTATACGCATTCTTGTATTCAAACGT 
TTAGGTGCTGTACTTTTTGGCAAAATGATATCTGCATTATTTTCATTATTTGAATTACTA 
TTGTTATCAACAAGAGTTTCATCATTACTCTTGATAGCATCACTTTTAACATTTAATGTA 
GTTGATTCAGTTTTGGCATCTACCTTTTTGTTTTCCTCATTAGTTGGTTGAACATTTACC 
ACTGATTTATTCTCTTGCAAATCAGGTTGTAACGCTTCTTGATTACTTATAGTTTGTTTA 
GTGTTTAAAT CTTCATTCGTAGATTT TGGTGAAGCT TG CT CATCTGATTTGGCAGrTGAA 
ACTTCAACTTTATTTCCAGTGGTAGATTGTACACTTTCTTTTTCTATTAATTTATTCCCA 
TTTGAAGTCGTTTCATTACCTTGAGATGATACCATTTCTTTTTGATTATCATTTTTAGTA 
TTGTCTTCTTGATTTAGTTGCTGCATATCAACTTTATCACTCGATTGATTATCACTTGCT 
GAAGTTGTCGCTTCGTTCAATTCTTTATTAGTACTTTCTGCAGCCTTTGCTTCTTGGTTC 
CCCAGACCAAAAATTAATGTTGTACCTACTAAAATTGATGCTGTTCCCACTGTGTACTTT 
CrAATCGAAAATTTATTTAATCGATTGGATACCATGCCTTTCCTTGTTATTGCCGTTTTA 
TTTTCTCTGTTTAGCATTAGATTACTCCTAATTCATCAAATTTTTAAATAATACAATTGT 
TTTAAATACAAAAATGTATATCAATATAGTATTACATTTTTAGATAAAGCACAATACTTT 
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AATTATTTTTCTTTATCGTAAAACGTTATTTAACATTTGTGTTTAAATAAAAGTTTTTAT 
GAGTTTTGTAATCTTTATTTAATCATCATAAAAAATAGTATTATTTGCCCTTGAAATTAA 
TATCTTAGCTTTTCTAATTCATAGACAATTACATTTCTGTAACAAATTAAATTGTATCTA 
TTCCTTAAAGATTTTTTGTTTTATAT CTGGGAATTTCTAAACAGAAAAAAC CAGGC CACA 
TGGACCTGGTTAAGTTAATCATATTATTTATTTTGTTTTTTACGACGACCGAATAACAAT 
AATGATCCTAATGCCGCGAATAATCCACCGAATAATGTGCCATTATTTGAATTATTATTT 
TCACTACCTGTTTCTGGTAATGCTTTAGCTGTTTTATC 

GGTTTAGCCGGAGTATGTTTACCTGCATCTGAATCTGAATCGCTATCTGAATCTGAGTCG 
TTGTCTGAGTCCGAATCGCTATCTGAATCTGAGTCGCTGTCTGAATCTGAATCGCTATCC 
GAGTCTGAGTCGCTATCTGAGTCTGAGTCGCTATCTGAATCTGAATCGCTGTCTGAGTCT 
GAATCGCTATCTGAGTCTGAATCGCTGTCCGAATCTGAGTCGCTATCTGAATCTGAATCG 
CTATCTGAATCTGAGT CGTTGTCTGAGTCCGAATCGCT ATCTGAATCTGAGT CGCTATCT 
GAGTCTGAGTCGCTATCTGAATCTGAGTCGCTGT CTGAATCTGAAT CACTGT CTGAGTCT 
GAGTCGCTGTCTGAGTCTGAATCGCTGTCAGAATCTGAGTCGCTATCTGAGTCTGAATCT 
GAATCACTGTCTGAGTCCGAATCGCTATCTGAATCTGAATCGCTATCTGAGTCTGAGTCG 
CTATCCGAATCTGAGTCGCTATCTGAGTCTGAGTCGCTATCCGAGTCTGAATCGCTGTCT 
GAGTCTGAGTCGCTGTCTGAATCTGAATCGCTATCTGAGTCTGAGTCGCTGTCTGAATCG 
CTGTCTGAATCTGAGTCGCTATCTGAATCTGAGTCGCTATCTGAGTCTGAATCGCTGTCA 
GAAT CTGAGT CGCTATCTGATGTTTCTT 



LOCUS 49 (A) B13 



TCTTTATTCGAACTATTAGATTCACTTTGACCAGTAGTCGTTCCATCAGATCCTTTGTCA 
CTACCTGAAGCAGAATTTTTATCATCTTTACCTGGTGCATTAGCACCTGCTACATCAGTT 
GGTCCATTAAATTTATATGTAATGTTGTAATGATGGTCATATTTGAATGGCTTTCCATTT 
ACTTTTTCATCGATATAAACGT CAATTTTTC CATCTATTTTACCGTT CAACTTACTTACT 
TCAAATT CAGAAGTGCGTTCAT CTTTGGCAGTGTTTTTACTAATAATATTTTCTTTATGT 
CCTTCGATACTCATTCCAGTAATCCAATGACTGTGGTTGACAGTTATTTGAACATACAAT 
TTACCATTTTTCTTAATGTACTTTGCCGGTTrATTAAAATAGTCATTAGCAATTGACGTG 
TCATTGGTATTGTATTTGTAAACCTCATAATTCAAAGTACCGCTATCTGCGGCATTTGCA 
GAATTACTGAATGTCGCGATGATGATAATTAACGCTAAAATCGTTGTATTAAAAACTTTT 
AAAATATTTTTCAAAACATAATCCTCCTTTTTATGATTGCTTTTAAGTCTTTAGTAAAAT 
CATAAATAATAATGATTATCATTGTCAATATTTATTTTATAATCAATTTATTATTGTTAT 
ACGAAAATAGATGTGCTAGTATAATCGATA^ 

CAT ATAACAACAC AT AAT TTGT AT C C TT AGG AGGAAAACAAC ATGACAAAACAT T ATTT A 
AACAGTAAGTAT C AATCAGAACAACGTT CATCAGCTATGAAAAAGATTACAATGGGTACA 
GCATCTAT CATTTTAGGTT CCCTTGTATACATAGGCGCAGACAGCCAACAAGTCAATGCG 
GCAACAGAAGCTACGAACGCAACTAATAATCAAAGC^CACAAGTTTCTCAAGCA^ 
CAACCAATTAATTTCCAAGTGCAAAAAGATGGCTCTT(^ 

TATATGCAACACCCTGGTAAAGTAATTAAACAAAATAATAAATATTATTTCCAAACCGTG 
TTAAACAATGCATCATTCTGGAAAGAATACAAAT^ 

GCAACAACTGCTGTTAACGATAATAAAAAAGCGGATACTAGAACAATCAATGTTGCAGI^ 
GAACCTGGAT ATAAGAGCTTAACTACTAAAGTACATATTGT CGTG CCACAAATTAATTAC 
AATCATAGATATACTACGCATTTGGAATTTGAAAAAGCAATTCCTACATTAGCTGACGCA 
GCAAAACCAAACAATGTTAAACCGGTTCAACCAAAACCAGCT CAAC CTAAAACACCTACT 
GAGCAAACTAAACC AGTTCAAC CTAAAGT TGAAAAAGTTAAAC CTACTGTAACTACAACA 
AGCAAAGTTGAAGACAATCACTCTACTAAAGTTGTAAGTACTGACACAACAAAAGATCAA 



LOCUS 49 (B) K16 



AGATCAAACTAAAACACAAACTGCTCATACAGTTAAAACAGCACAAACTGCTCAAGAACA 
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AAATAAAGTTCAAACACCTGTTAAAG 

AGCTGTAAGTGATAATAAATC^CAACAAACTAACAAAGTTACAAAACA 

TAAACAAGCAT CTAAAGCTAAAGAATTACCAAAAACTGGTTTAACTT CAGTTGATAACTT 

TATTAGCACAGTTGCCTTCGCAACACTTGCCCTTTTAGGTTCATTATCTTTATTACTTTT 

CAAAAGAAAAGAATCTAAATAAATCATCGTC^CACT(^TAACTTAATATATTTTTTATTT 

TAAATTTTATTTAAC CTATGTCATAGATATTT CATAATCTATAACATAGGTTATTTTTTT 

T ATAAAATAACGTTGCAATTAACTAACATT T CAATGTA CAATACAAGTAAT CAATT GATA 

ATGATTATCAGTTGATAATATACAATTAGGAGTTGTTTCTACAACATGAACAAACAGCAA 

AAAGAATTTAAATCATTTTATTCAATTAGAAAGTCATCACTAGGCGTTGCATCTGTAGCA 

ATTAGTACACTTTTATTATTAATGTCAAATGGCGAAGCACAAGCAGCAGCTGAAGAAACA 

GGTGGTACAAATACAGAAGCACAAC CAAAAACTGAAGCAGTTG CAAGTCCAACAACAACA 

TCTGAAAAAGCTCCAGAAACTAAACCAGTAGCTAATGCTGTCTCAGTATCTAATAAAGAA 

GTTGAGGCCCCTACTTCTGAAACAAAAGAAGCTAAAGAAGTTAAAGAAGTTAAAGCCCCT 

AAGGAAACAAAAGAAGTTAAACCAGCAGCAAAAGCCACTAACAATACATATCCTATTTTC 

AAT GAGGAACT TAGAGAAGCGATT AAAAACCC TGC AATAAAAGACAAAGATCAT AGCGCA 

CCAAACTCTCGTCCAATTGATTTTGAAATGAAAAAGAAAGATGGAACTCAACAGTTTTAT 

CATTATGCAAGTTCTGTTAAACCTGCTAGAGTTATTTTCACTGATTCAAAACCAGAAATT 

GAATTAGGATTACAATCAGGTCAATTTTGGAGAAAATTTGAAGTTTATGAAGGTGACAAA 

AAGTTGCCAATTAAATTAGTATCATACGATACTGTTAAAGATTATGCTTACATTCGCTTC 

TCTGTATCAAACGGAAGAAAAGCTGTTAAAATTGTTAGTTCAACACACTTC^TAACAAA 

GAAGAAAAATACGATTACACATTAATGGAATTCGCACAACCAATTTATAACAGTGCAGAT 

AAATT CAAAACTGAAGAAGATT AT AAAGCTGAAAAATTATTAG CGC CATATAAAAAAGCG 

AAAACACTAGAAAGACAAGTTTATGAATTAAATAAAATTCAAGATAAACTTCCTGAAAAA 

TTAAAGG CTGAGTACAAGAAGAAATTAGAG GAT ACAAAGAAAG CTTT AGATGAGC AAG TG 

AAATCAGCTATTACTGAATTCCAAAATGTACAACCAACAAATGAAAAAATGACTGATTTA 

CAAGATACAAAATATGTTGTTTATGAAAGTGTTGAGAATAACGAATCTATGATGGATACT 

TTTGTTAAACACCCTATTAAAACAGGTATGCTTAACGGCAAAAAATATATGGTCATGGAA 

ACTACTAATGACGATTACTGGAAAGATTTCATGGTTGAAGGTCAACGTGTTAGAACTATA 

AGCAAAGATGCTAAAAATAATACTAGAACAATTATTTTCCCATATGTTGAAGGTAAAACT 

CTATATGATGCTATCGTTAAAGTTCACGTAAAAACGATTGATTATGATGGACAATACCAT 

GTCAGAATCGTTGATAAAGAAGCATTTACAAAAGCCAATACCGATAAATCTAACAAAAAA 

GAACAACAAGATAACTCAGCTAAGAAGGAAGCTACTCCAGCTACGCCTAGCAAACCAACA 

CCATCACCTGTTGAAAAAGAAT CACAAAAACAAGACAGC CAAAAAGATGACAATAAACAA 

TTACCAAGTGTTGAAAAAGAAAATGACGCATCTAGTGAGTCAGGTAAAGACAAAACGCCT 

GCTACAAAACCAACTAAAGGTGAAGTAGAATCAAGTAGTACAACTCCAACTAAGGTAGTA 

TCTACGACTCAAAATGTTGCAAAACCAACAACTGCTTCATCAAAAACAACAAAAGATGTT 

GTTCAAACTT CAGCAGGTTCTAGCGAAGCAAAAGATAGTGCT CCATTACAAAAAGCAAAC 

ATTAAAAACACAAATGATGGACACACTCAAAGCCAAAACAATAAAAATACACAAGA^ 

AAAGCAAAATCATTACCACAAACTGGTGAAGAATCAAATAAAGATATGACATTACCATTA 

ATGGCAT TATTAGCTTTAAGT AG CAT CGT TG CAT TCGT ATT A C CT AGAAAACGTAAAAAC 

TAATAAAT CGTCTTTATATTTAAT TATTAAATTAACAAATTTTAATTGGCGGATGAGGTA 

TCCAGTTACCTCGTTCGCCAATTATTTTTCGCAATATAAAAAGTCCCACTTAAAACAATC 

ATTTTAAGCGGGACTTTTTATATTGAGTAACTAAAATTATTTAGCTGCTACTTCTTCGCC 

ATTGTAAGAACCACAGTTTTTACATACACGGTGTGATAATTTGTATTCGACCACAGTTTG 

GGCATTCAGTCATACCTGGTACTGAAATTTTGAAATGCGTACGACGTTTGTTTTTTCTAG 

TTTTAGAAGTTCTTCTTTTTGGTACTGCCATGATATATCCTCCTTAGATTATAAACGAAA 

AATACTAAATGTTAGTTTAATTAACAACATTATATCATTAATTAAACTACTTATTGCTCT 

TTATCATATAATTGTTGTAATTTTTGAAGCCTTGGATCAACTTGTCGTGATTCTGAATCA 

TCTTGTTGCTTGCTGTTTAGCAAGCTCATCTAATTGATCCTCATCGATTACTTCCCAACC 

ATTACCTACTGTCAACATTTGGTCACTTTGCTCTGAATAAGCTCTCATTGGTTTCTCAAT 

AATAACTATATCCT CGACAATATCCTGAAGATTAAC CATAC CATCTTTAATAATGTGAT A 

GTGTTCATCTACATCATCTTGATCATCGTTATACTGATTGTACCCTTCTAAATC 
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LOCUS 50 (A) GB2 



GATCCAGCGGCTGCAGCGGTAGGAAACGGTGGTGCACCAGTTGCAATTACAGCGCCATAT 

ACGCC^CAACTGATCCTAATGCCAATAATGCAGGACAAAATGCACCTAACGAAGTGCTG 

TCATTTGATGACAATGGTATTAGACCAAGTACCAACCGTTCTGTGCCAACAGTAAACGTT 

GTTAATAACTTGCCGG GCT T CACACT AATCAATGGTGG CAAAGT AGGGGTGTTTAGT CAT 

GCAATGGTAAGAACGAGCATGTTTGATTCAGGAGATAATAAGAACTATCAAGCACAAGGA 

AATGTAATTGCATTAGGTCGTATACATGGAACTGATACGAATGACCATGGCGATTTTAAT 

GGTATCGAGAAAGCATTAACAGTAAATCCGAATTCTGAATTAATCTTTGAATTTAATACA 

ATGACTACTAAAAACGGTCAAGGCGOACAAATGTTATTATCAAAAATGCTGATACTAAT 

GATACGATTGCTGAAAAGACTGTTGAAGGOSGTCCAACTTTGCGTTTATTTAAAGTACCT 

GATAATGTGAGAAATCTCAAAATTCAATTTGTACCTAAAAATGACGCAATAACAGATGCG 

CGTGGCATTTAT CAACTAAAAGATGGTTACAAATAC TATAGCTTTGTTGACT CTATCGGA 

CTTCATTCTGGGTCACATGTTTTTGTTGAAAGACGAACAATGGATCCAACAGCAACAAAT 

AATAAAGAGTTTACTGTAACAACATCATTAAAGAATAATGGTAATTCTGGTGCTTCTCTA 

GATACAAATGACTTTGTATATCAAGTTCAATTACCTGAAGGTGTTGAATATGTGAACAAT 

TCATTGACTAAAGATTTTCCAAGTAACAATTCAGGCGTTGATGTTAATGATATGAATGTT 

ACATATGATGCAGCAAATCGTGTGATAACAATTAAAAGTACTGGAGGAGGTACAGCAAAC 

TCTCCGGCACGACTTATGCCTGATAAAATACTCGATTTAAGATATAAATTACGTGTAAAT 

AATGTGCCGACACCAAGAACAGTAACATTTAACGAGACATTAACGTATAAAACATATACA 

CAAGATTTCATTAATTCAGCTGCAGAAAGTCATACTGTAAGTACAAATCCATATACTATC 

GATATCATCATGAATAAAGATGCATTACAftGCCGAAGTTGACAGACGTATTCAACAAGCT 

GATTATACATTTGCGTCATTAGATATCTTTAATGGTCTGAAACGACGCGCACAAACGATT 

TTAGATGAAAATCGTAACAATGTACCATTAAATAAAAGAGTTTCTCAAGCATATATTGAT 

TCATTAACTAATCAAATGCAACATACGTTAATTCGAAGTGTTGATGCTGAAAATGCAGTT 

AATAAAAAAGTTGACCAAATGGAAGATTTAGTTAATCAAAATGATGAATTGACAGATGAA 

GAAAAACAAGCAGCAATACAAGTTATCGAGGAACATAAAAATGAAATAATTGGTAATAT^ 

GGTGACCAAACGACTGATGATGGCGTTACTAGAATCAAAGATCAAGGTATACAGACCTTA 

AGTGGGGATACTGCAACACCGGTTGTTAAACCAAATGCTAAAAAAGCAATACGTGATAAA 

GCAACGAAACAAAGGGAAATTATCAATGCAA.CACCAGATGCTACTGAAGACGAGATTCAA 

GATGCACTAAATCAATTAGCTACGGATGAAACAGATGCTATTGATAATGTTACGAATGCT 

ACTACAAATGCTGACGTTGAAACAGCTAAAAATAATGGCATCAATACTATTGGAGCAGTT 

GTTCCTCAAGTAACTCATAAAAAAGCTGCAAGAGATGCAATTA^ 

AAAAGACA^CAAATAAATAGTAATAGAGAAGCAACTCAGGAAGAGAAA 

AACGAATTAACTCAAG CAACCAACCATGCTTTAGAACAAATCAAT CAAGCAACAACAAAT 

GCTAATGTTGATAACGCCAAAGGAGATGGTCTAAATGCCATTAATCCAATTGCTCCTGTA 

ACTGTTGTTAAGCAAGCTGCAAGGGATGCCX^TATCACATGATGCACAACAACATATCGCA 

GAGATCAATGCTAATCCTGATGCGACTCAAGAAGAAAGACAAGCAGCAATTGACAAAGTG 

AATGCTGCTGTAACTGCAGCAAACACAAACATTTTAAACGCTAATACCAATGCTGATGTT 

GAA.CAAGTAAAGAGAAATGCGATTCAAGGAATACAAGCAATTACACCAGC 

AAAACAGATGCAAAAAATGCCATCGATAAAAGTGCGGAAACGCT^ACATAATACGATATTT 

AATAATAATGATGCGACGCTCGAAGAACAACAAGCAGCACAACAATTACTTGATCAAGCT 

GTAGCCACAGCGAAGCAAAATATTAATGCAGC^GATACGAATCAAGAAGTTGCACAAG^ 

AAAGATC^GGGCACACAAAATATAGTAGTGATTCAACCGGCAACACAAGTT 

ACTCGCAATGTTGTAAATGATAAAGCGCGAGAGGCGATAACAAATATCAATGCTACAACT 

GGCGCGACTCGAGAAGAGAAACAAGAAGCGATAAATCGTGTCAATACACTTAAAAATAGA 

GCATTAACTGATATTGGTGTGACGT CTACTACTGCGATGGT CAATAGTATT AGAGACGAT 

GCAGTCAATCAAATCGGCGCAGTTCAACCGCATGTAACGAAGAAACAAACTGCTACAGGT 

GTATTAAATGATTTAGCAACTGCTAAAAAGCAAGAAATTAATCAAAAC^ 

ACT GAAGAAAAGC AAGTGGCTTTAAAT C AAGTGGAT C 



LOCUS 50 (B) G10 
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GATCCAGCGGCTGCAGCGGTAGGAAACGGTGGTGCACCAGTTGCAATTACAGCGCCATAT 
ACGCCAACAACTGATCCTAATGCCAATAATGCAGGACAAAATGCACCTAACGAAGTGCTG 
TCATTTGATGACAATGGTATTAGACCAAGTACCAACCGTTCTGTGCCAACAGTAAACGTT 
GTTAATAACTTGCCGGGCTTCACACTAATCAATGGTGGCAAAGTAGGGGTGTTTAGTCAT 
GCAATGGTAAGAACG^GCATGTTTGATTCAGGAGATAATAAGAACTATCAAGCACAAGGA 
AATGTAATTGCATTAGGTCGTATACATGGAACTGATACGAATGACCATGGCGATTTTAAT 
GGTATCGAGAAAGCATTAAGAGTAAATC CGAATT CTGAATTAATCTTTGAATTTAATACA 
ATGACTACTAAAAACGGTCAAGGCGCAACAAATGTTATTATCAAAAATGCTGATACTAAT 
GATACGATTGCTGAAAAGACTGTTGAAGGCGGTCCAACTTTGCGTTTATTTAAAGTACCT 
GATAATGTGAGAAATCTCAAAATTCAATTTGTACCTAAAAATGACGCAATAACAGATGCG 
CGTGGCATTTATCAACTAAAAGATGGTTACAAATACTATAGCTTTGTTGACTCTATCGGA 
CTTCATTCTGGGTCACATGTTTTTGTTGAAAGACGAACAATGGATCCAACAGCAAO^T 
AATAAAGAGTTTACTGTAACAACATCATTAAAGAATAATGGTAATTCTGGTGCTTCTCTA 
GATACAAATGACTTTGTATATCAAGTTCAATTAC C TGAAGGTGTTGAATAT GTGAACAAT 
TCATTGACTAAAGATTTTCCAAGTAACAATTCAGGCGTTGATGTTAATGATATGAATGTT 
ACATATGATGCAGOW^TCGTGTGATAACAATTAAAAGTACTGGAGGAGGTACAGCAAAC 
TCTCCGGCACGACTTATGCCTGATAAAATACTCGATTTAAGATATAAATTACGTGTAAAT 
AATGTGC CGACAC CAAGAACAGTAACATTTAACG AGACATT AACGT ATAAAACATATACA 
CAAGATTTCATTAATTCAGCTGCAGAAAGTCATACTGTAAGTACAAATCCATATACTATC 
GATATCATCATGAATAAAGATGCATTACAAGCCGAAGTTGACAGACGTATTCAACAAGCT 
GATTATACATTTGCGTCATTAGATATCTTTAATGGTCTGAAACGACGCGCACAAACGATT 
TTAGATGAAAATCGTAACAATGTACCATTAAATAAAAGAGTTTCTCAAGCATATATTGAT 
TCATTAACTAATCAAATGCAACATACGTTAATTCGAAGTGTTGATGCTGAAAATGCAGTT 
AATAAAAAAGTTGACCAAATGGAAGATTTAGTTAATCAAAATGATGAATTGACAGATGAA 
GAAAAACAAGCAGCAATACAAGTTATCGAGGAACATAAAAATGAAATAATTGGTAATATT 
GGTGAC CAAACGACTGATGATGGCGTT ACTAGAAT CAAAGAT CAAGGTATACAGACCTT A 
AGTGGGGATACTGCAACACCGGTTGTTAAACCAAATGCTAAAAAAGCAATACGTGATAAA 
GCAACGAAACAAAGGGAAATTATCAATGCAACACCAGATGCTACTGAAGACGAGATTCAA 
GATGCACTAAATCAATTAGCTACGGATGAAACAGATGCTATTGATAATGTTACGAATGCT 
ACTACAAATGCTGACGTTGAAACAGCTAAAAATAATGGCATCAATACTATTGGAGCAGTT 
GTT C CTCAAGTAACTCATAAAAAAG CTGCAAGAGATGCAATTAACCAAGC AACAGCAACG 
AAAAGACAACAAATAAATAGTAATAGAGAAGCAACTCAGGAAGAGAAAAATGCAGCATTG 
AACGAATTAACTCAAGCAACCAACCATGCTTTAGAAC^^ 

GCTAATGTTGATAACGCCAAAGGAGATGGTCTAAATGCCATTAATCCAATTGCTCCTGTA 

ACTGTTGTTAAGCAAGCTGCAAGGGATGCCGTATCACATGATGCACAACAACATATCGCA 

GAGATCAATGCTAATC CTGATGCGACT CAAGAAGAAAGACAAGCAGCAATTGACAAAGTG 

AATGCTGCTGTAACTGCAGCAAACACAAACATTTTAAACGCTAATACCAATGCTGATGTT 

GAACAAGTAAAGACAAATGCGATTCAAGGAATACAAGCAATTACACCAGCTACAAAAGTA 

AAAACAGATGCAAAAAATGCCATCGATAAAAGTGCGGAAACGCAACATAATACGATATTT 

AATAATAATGATGCGACGCTCGAAGAACAACAAGCAGCACAACAATTACTTGATCAAGCT 

GTAGCCACAGCGAAGCAAAATATTAATGCAGCAGATACGAATCAAGAAGTTGCAC^AGCA 

AAAGATCAGGGCACACAAAATATAGTAGTGATTCAACCGGCAACACAAGTTAA 

ACTCGCAATGTTGTAAATGATAAAGCGCGAGAGGCGATAACAAATATCAATGCTACAACT 

GGCGCGACTCGAGAAGAGAAACAAGAAGCGATAAAT CGTGT CAATACACTTAAAAATAGA 

GCATTAACTGATATTGGTGTGACGTCTACTACTGCGATGGTCAATAGTATTAGAGACGAT 

GCAGTCAATCAAATCGGCGCAGTTCAACCGCATGTAACGAAGAAACAAACTGCTACAGGT 

GTATTAAATGATT TAG CAACTGC TAAAAAGCAAGAAATTAATCAAAACACAAATGCAACA 

ACTGAAGAAAAGCAAGTGGCTTTAAATCAAGTGGATC 



LOCUS 51 (GC8) 



GATCCACTGATGCTAGACGAATCACTTGTAGACATTGAGTCGCTTTCTGATGCACTGATG 
CTCATAGAGTCAAATTGACTATTACTTGTTGAGCTTGACTGCGAATCGCTCACACTTGTT 
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GACGTTGATTCTGATC CACTCATACTTTG CGAGCTACTCAATGATTTTGAAT CACTTAAT 
GAATCCGAAGTGCTAAGACTTGTGGAACCACTTAAAGATATTGATCCACTTAATGAGTCG 
GAGTCACTTGTACTAGTAGAATCACTCATTGATATTGAATCACTTAGCGAGGTAGACTCG 
CTTACGCTTTCTGAACCACTTAATGATGTTGAGGTACTCAATGAACCAGATGTACTTGTT 
GAAGTCGAACCACTTGTTGATTTTGAATCACTTAATGAATCAGATTCACTCACGCTTTCT 
GAACTTCTTAGTGACGTCGATACACTTAATGATGACGAATCGCTTGTGCTTACTGAATCG 
CTCATCGATTGTGAGCAACTCAATGAACTTGACTCGCTTACACTTTCTGATTTTCTTAAT 
GACGTTGAGACGCT CAATGAGCCAGAATCACTGACACTTGTTGAGCCACT CATCGATTTA 
GAGTCACTTTCAGAATTAGATTCACTTACACTTT CTGAATCATTTACAGAT T CTGACATA 
CTTTGTGAATCAGATATGCTTGCGCTCATTACTTCACTAGCCGATGTTGATGTACTTGTC 
GAATCACTTAACGATATAGACACACTCATCGAACCAGATGTACTCGCACTTGTTGAGTCT 
GATGTTGAATCACTAACACTATCAGATAATGACGTTGAATCACTCATACTTGTTGATGTA 
CTTGTCGAAAGCGACATACTTTGTGAATCACTAGTACTTGTACGCATCGAAGTACTAGTT 
GAAGCTGATGTACTACGAGAGTCACTTGTTGATGTTGATGTACTTGCTGATCCTGATGCA 
CTTGTACTTCTTGATGTGCTTTGTGAATCGCTTAATGATGTTGATGTTGAATCGGATTCA 
CTTGTACTTTCTGATGTTGAGCCAGACTCTGATGTACTTACCGATGTAGATAAACTTGCA 
ATGGTCGACATGCGGTTTGAAGTTGATGTACTTAGCGAATCACTTAATGATGCTGATGTG 
CTTTGTGAATCGGATTCA ~ — ________ 



LOCUS 52 (El) 



CAGGATTCGTTTTATCTAACTCTTCCCCAAAAGCTGATAAGTGTTGTGTAGTTTGTGTTG 
T CATT AC AGT AACTAAGAT T GCTGTAC CTAT AGAG C C TGCTAATTG ACGCAT CG TATTTA 
AGAAAGCATTACCATGAGAGGCAAGTCGTCCCGGTAACGCATTAATAGCTGCAGTTACCA 
TTGGCATCATTATAAATGCCATAC CAAATGAACGAAGTACATAGAT ACCCATGATTGT CA 
TATATGGTGTATCCATATTTAATTTAGTTAATTCCCATGTTGCATAAGTCATTACAGCAA 
TACCAAAGATAGCTAATGGTTTTAAACCAATAGTATCTAACAATTTACCTGCAAATGGTC 
CTAGTAGACC(^TAATTAGAGAACCAGGTAATAATAACAATCCGGAATCTAATGCTGAGA 
ATCCGCGTAAATTTTGTAAATAAATCGGTAATAAAATCATACCACCATATAAACTTAACA 
TTACAACCATATTAATAATTGTTGTTAATGTAAATGTTGGGAATTTCAATACTTCTAAAT 
TCAACATTGGTGATTTCATTCTTAATTCTCTAATAACGAATAGAATAATAAAGATAATAC 
CAATCGCAAACATTGTTTCTATCTCTACTGAACCCCAACCTTTGTTGCCAGCTTCTGAGA 
AACCAT AT AACAAAG CAC CAAAACCAATCGT ACT AAAAATGAT AC CTGGG AT AT CAGC T T 
TAGGGTTTGTTGTATATTGATATAACTTAAACCATACAAAACCAATTAAAATAGCGATAA 
TCCCGATAATGAACATACCGTAAAACATCACATTCCAATGGTAATTTTGTACAATATAAC 
CTGATAATGTTGGACCAATTGCAGGTGCTAAAATCATTGCGATACCCATTGTACCCATGG 
CAGCACCACGTTTTTCAGGTGGATAAATTGTAATAATAACAATTGAACCTAATGGCATTA 
GTACACCTGCACCAATGGCTTGTAATACACGTCCAACCATCATGATTGGGAAATTCATTG 
AAATCGCACAGATTAATGAACCAATTGTAAAGAGTACTAACGCAACTAAAAATAATTTTC 
GATATGAATATTTATTAAATAGATACGCCGTAATTGGTATTAAAATACCGTTTACTAACA 
TGAATCCCGTCATCAACCATTGCCCTGTTGACGCAGAAATATTAAATTCCGTATTAATTT 
TTGGTAAAGCAACATTTAATAATGTTTGGTTTAAAATCGCAATAAACATACCGAATAATA 
ATGCCG CTAATATTTTACCGCGTGAAACACCTT CAC CAAAAAT AAAGTTTTTATGTT CTT 
TTTTTATTTTTTCATTCACTTTATATTCTTCTGATTCAGGATTTTTAGCAGC^\ACTGCTT 
CCTCATCCTTATTATTAGTGAATGCTTCTTGATCTTTCT CAGACCC C TTTGTGTAACCAT 
TTAGACTAACTTGGCTATGATCATCTTGATTGTCAACACGCAACTCTTCATGCGTCATAC 
GTTGTGTCGATTGATCAGTTGTTTTGTCTAAATCACTAGCTTTAAATTTAGATTGATTTG 
ATTGACGTGTCGTAAATTGTTGTTCCTTTTGTTGGCGTTTGCCTTTTTTTCTTGATCTTA 
TTAAAAATAAATTGATAACCCCAACAATAATGAGCGCTAAAATAATGTAGCTAATAATGA 
AGGTCGTAGTCATTTAATGACCCCCTTAATTTTTATGGATTTTTACTTCAGCGTTCATTC 
CAGGAACAACTTGTTTAGACGGTTCTGATTCTAGAGTGATTTTAACAGGTATTACTTGAG 
AAACTTTAGTGTAGTTACC^TCACTATTTGATGATGGCATTAATGAAAAGCTTGCAGCAG 
TTGCTTTTCCAATACTATCAACTTTACCTTTAATAGAAGCTTTTTGACCGTCAATAGTCA 
CATCAACATCTTTACCTACTTCAACATCTTTAAT AT CTTTTTCGT CAATATTTGCTGTTA 
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CATATAAAT CATCTAAATTGTATG CATAAGCGATTGGGTTACCAGCTTGCACCATTGAAC 
CrTCCATACCATCTAATTTGGCAATTGTACCTTTTTGAGGCATT 



LOCUS 53 (E20) 



CATACTTCTATGTCTGGTTCTTGAT T TAATAGCTCATAAATATCAAATGCTGGTGATTCT 

CTTATATCATCAACATCACCTTTATAAGTTAAACCAAATACTGTGACTTTATTCCCGCTC 

AACACTTTGATGATTTGCTTCGTTGTATCAACAACATAGGCCGGCATTGAATTATTAATT 

TCACGTCCAGTTTGAATTAACTTTGCATTTTCAGGGTCTTTAGCAATAATAAAGTACGGA 

TCAACAGCTAAACAATGACCGCCTACACCTGGACCAGGCTGATGGATGTTAACACGCGGA 

TGTTTGTTTGCCATTT CAATCACAT CTAATACATT AATATTTAAGTTATTGCAAATTTTT 

GTTAATTCATTAGCTAAAGCAATGTTCACGTCTCTATATGTGTTTTCCATTAGCTTACTC 

ATTTCAGCAGTACGTGCATCTGTTTCAATCATTTCTCCCTGAACGAATGTGCGATAGACA 

CGTTTACCCGCTTCAATACAAGCTTCAGTCACACCGCCAATGATACGATTGTTATGAACT 

AATTCTTCTAAAATTTTTCCTGGCAGTACACGTTCTGGACAATGCACTAAATAAATATCT 

TCACCTATTGTAAACCCTAAATTTTCAATGACTGGTTTTACAAAATCATCCATCGTTTTA 

GGCGCAATTGTCGACTCTACAATAATGGTATTTCCTTTTTCTAAAAATGATAAAATACTA 

TCTAATGCACGCATAACTAGCGAAATGTCACATGACCGGTACTGATCATCATTATTCGGC 

GTCGGAACGGCAATGATAAAAACAT CAGATGCATCTGGCGTTGT AGAT ACCTT CAATTTT 

CCCGATGACAGT ACCTCTT CATAAACCTCTTGTAATC CAGGTT CTTCAATACTAATTTGA 

CCACTTTGTAACTTATCAATCGTTTGCTGATTAATATCAACACCAAGCACATCGACGCCA 

TGTTTTGCAAACATAATTGATGTTGGTAAACCAATATAACCTAAGCCAACTACTGTTAAC 

TTCATACTATAACCTCCAAATAAAACGATTTGTATGTTGATTTTATTTAATAGATGACTT 

ATGCCTTATCTTTGGTTGTCGTTTCATCCATGATGTCCGCAATAACAAGTGACATTTTTC 

CAGGAATAATTT CAAGTGCATTATTATTTTCATATAACGTATTGCTGTATATTAAATTG C 

CGAATAATTTTCTAAAGACCGACAACTTATTAAAATACTTATTTAGCATTGAAGGCATGT 

TGATCAATACCGTTTTACGATGTGATTGGCGACGTATTTCATACATTACTGACGATGTAT 

CAAAGTAAAAACTATCTTGAGGATGGTACACACCTGTCACTTCTAATGATATTAATTGAT 

CAATAAATGCTGT CAGATGTTT AATATATAATGCACTGCGCTGAT TGTTAATATTGGGAA 

TGATTGGCAATCGCTTTGACAATTGCATTAACCGTTGGAAATTTCCTGGGCAATGTGCAC 

CATAAATCATTGGTGGTCTCACAATTGCTACTTTAAACGAATCACTAATCAATTCT 

ATGCTTGTTCAGCGAACTTTTTGGAAATACCATAGTTGGTCGTAGGGTTCATTGGTGTTT 

GTGTATCAACTTGATCTGATTTACCAACATGACCTTCTTTTCCATAAACTGCCATAGTAC 

TCATAAAAATAAATTGTTTAACGTCTTCAGCTTTAGCCTTTTGTGCCAATTGTTTCGTCA 

GCAACATATTCACTTGCATATAATCAGATAGCCTTGCTTGAGGTGAATTGTTGTGAACCA 

AAGCTGCTGTATGAATTAAAACATCATAATCTTTGAACGAGGTCGACTTCCATAATTGAT 

TCCTAACATTAATTTGATCTACTTGATGTCCTTGTTCAATAAGCTTATCTTTTAAAGCAT 

TACCGATATAT CCATGTACGCCTGTAATT AAAATATTTTTTCT CATTAGTGATG CACAC C 

TTCTGAAGTAACGATATTTTTAATTGTTTTATATATGATATACATATCAAGCATCATAGA 

TTGATGTGTTAAGTAATAATGATCATACGCTACTTTTTGATCATCAGTGATATCATCTCT 

CCCCATCACTTGAGCTAGTCCTGTCACACCTGGTCTAATCGTATGCACGTTCGCTTTTGT 

ACGTTTTTCGATTAATTCGTATTGATTATAAAGCGCTGGTCTAGGACCTACAATTGACAT 

TTCTCCTTTTAAAACATTCAATAATTGTGGCAATTCATCAATAGAGGTCTTACGAATGAC 

CTTCCCTGTCTTTGTTATATACGATGTTGAATCCATTAAATCAGTTGCAACATTAGGTGT 

GTCTATTTTCATTGATCTAAACTTATAAATATTAAACAATTCATTATTAATCGTCGGTCT 

TTTTTGTTTGAAAATGGCTGGTCCAGGTGATTCCATTTTAATTAGTAATGCTGTAATTAA 

CAGAATCGGACTTAAAACTACTAAACCATATATTGAACTCACTACATCGAATAATCGCTT 

CATAATTATCTCCTCACTTCAACAGATTGTAATACTTCATAGTATTAATTT 



LOCUS 54 (E1Q5) 

CAGTAATTAATAAAATTTTGTCATCGAACATAATTATCTCCCTTTTTGCCATTGGCATAG 
TTAATAATTTTTTCTTTACTAAAGTCATTGACGATGTCTTGAATAATCGCTTCAACTTCA 
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TTACATTTCATATGTTGTACTTTGCCACGATAAATTTTTTCAAATACTTGTTCAGGATGA 

ACCTCATCTTTATTCATAAGCTCTTCAAACATTTTTTCGCCGGGTCTAATCCCTGTATAA 

GTAATGCGTATGTCGTCTTCTTTTTTACCACTTAGCTTAATTAAATTACGTGCCAAATCT 

ACAATTTTCACTGGTTCTCCCATATCTAGCACAAATACTTCGCCACCTTCTGCTAATGCC 

CCTGCCTGCAAAACTAGTCTAGAAGCTTCAGGAATTGTCATAAAGTAACGTGTCATTTCA 

GGATGTGTCACAGTAACTGGCCCACCTTCTTCAATTTGACTTTTGAAAAGTGGAATCACA 

GATCCTCTCGATCCAAGTACATTACCAAATCTCACTGCAACAAAATTTGTTCGATGCGTT 

TCATCATTTAAACTTTGAATAATCATTTCTGCAATTCGCTTTGAAGCTCCCATGACATTA 

GGCGGATTAACGGCTTTATCCGTAGAAATCATAACGAATTTCTTTACCTCTGCATTTTfF 

GCAGCTTCAGCAGTATTT TTCGTACCTAAAATATTATTACGTACTGCTTCTT CAGGGTTG 

TCTTCCATTAACGGCACGTGCTTGTGTGCTGCTGCATGATAAACTGCGTATGGTTTATAC 

GTTTCCATAATTTCAAACATACGCGCTCTATTTTGCACATCCGCTATAATAGGAACGAfA" 

TCAACATTTTTT CCGAAGCGATTTCGCAATT CACGATTGATTAAATAAATACTGTTTTCA 

CCATGGCCAAGTAGAATAATACGTTCTGGATAGAAATTACAAACTTGT CTACAAATTT CT 

GATCCTATTGAACCACCTGCACCCGTAACTAAAATAGTTTTATTCGTCAATTCATTTGAT 

ATCATATCCATATCTAATTCAACAGGATCTCTGCCTAGTAAAT CTT CTACTTCAACTTTT 

TTAAGTTGGTTCACTTCTAACTCACCAGACATGACGTCTTCTATATTTGGCATTTTCAAT 

AACTCAACGCCATCCATATGGCAAATATTATTAATTTCTTTCAAACGCTCTTGACCAATA 

GTTGGA^TTGCAATGATGATTTTTTTAATCTTATATTTCCTCACTAGTTCTGGAATATCC 

GCAATTTTACCTTGGACTTTTACACCCTCAGTAATTGTGATATTGCGTTTATGTTCGTCA 

TCATCGACTGCTAATACCGGTTCAAGTTTCATTTCGTCACTTTTCAACATTTGTCTAAf^ 

AGCATTGAACCTGCTTGACCAGCACCAACAACTAAAGTTGGCTTCTTATTAAATGACTTA 

CCTCCAAGGTATTTCCGATAAATACGCCAAAATAACCTTGAGCCACCTATTAAAATCAAG 

TGCATCATCCAAGTAATTAAATACAATCTAAAAAACGGTCTATTGCCTGTAACAATTGTC 

ACGACCACCATCGTAATAACGATAGATGTCGTCACAGCTTTAACAATTAAAATCAATTCA 

CTCACACTGGCATATTCCCACGCTCGATGATACATATTAAAAATAAATGCTGAAATATGA 

TGCGATATGAATAGTGATATAGCTGCCAATATTAATAATTTGACAGAATATGTTTTGAAA 

TACGGTTCTAAAATGTAATAACTTACGAATACTGAAAATGTCACTATCAGTGAATCGATT 

AATGCTAGTATTAAAAGCCGCAATTTCACAGATAAATGTGCCATAAAACCCCTCATTTGC 

TGTTTATAACCCAAACCATCTTTTCTGTTTATAATCTTGTTGTGGCATTCGTTTAGG AAT 

TT TTTTATCATCAACAACTAACTTCGCATTACTAATAAATCCGTTCATAT CTTCATAATA 

ATCACGTAATTTCTTATCATTAAATAAGTCTTTCATTAAGAACGGTCTGATTTCTGTGTT 

ATGCGCATCTGAACCGATGAAATGTGTCAGATTGTTTTCAATCATTTGAATTGCTAATTT 

TCTAATTTTTTTACCGGAAATACCCGCTAATGACGCCGTTGTCACTTGACTTAAAGCACC 

TTTGTTAATTAAATCGTATAGTATGTCAAGGTTTTGACTTATTGCTTTATTCCGCTCTGG 

ATGTGCAATAATCGGTACAAAGCCTTTACTCTGTAATTCGAAAAATAATTGATC 



LOCUS 55 (E18) 



ATCAAAAAGTTATGATGAACGTTTTACGCCGGATGAAGTAGTCGCATACCAACAACATCA 
AGGTAATAAATTTAAAGAACATTTTGATTTGAATTGTTATCTGACACTGCTAGATGTATT 
GGATAGTCACAACATTGACCGAGGTCGCACAGACGTAACGCATGTTTTTAAAAATTTAGA 
AACAAAAGTG T T AA CGATGGGGTTCAT AGATGATTTGCTATAT CCGGATGAT C 



LOCUS 56 (F5) 



AACATACAGGTAAAGTTTTACTTGTAACTGAAGATAATTTAGAAGGTAGTATTATGTCAG 
AAGTGTCAGCGATTATTGCAGAGCATTGCTTGTTCGATTTAGATGCACCAATCATGCGTT 
TAGCTGCTCCAGATGTACCATCTATGCCATTTTCTCCTGTATTAGAAAATGAAATTATGA 
TGAATCCAGAAAAAATCTTAAATAAAATGCGTGAATTAGCAGAATTCTAGGGAGGGAAAG 
T CATGGAAATAACAATG C CTAAGT TAGGTGAGAGTGTT CATGAAGG CAC CATTGAACAAT 
GGTTAGTTTCTGTTGGTGATCATATTGATGAATATGAACCATTATGTGAAGTTATTACAG 
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ATAAAGTGACAGCTGAAGTCCCTTCCACGATATCAGGAACAATTACAGAAATTTTAGTTG 

AAGCGGGGCAGACAGTAGCTATTGATACAATTATCTGTAAAATTGAAACTGCTGATGAAA 

AGACAAATGAAACAACTGAAGAGATACAAGCAAAAG 

CTAAAAAAGCTAGTGCAACAGTGGAACAGACATCTACTGCTAAACA 

ATAATGGTCGCTTTTCACCTGTTGTATTTAAACTCGCTTCAGAGCATGACATTGATTTAT 

CACAAGTTGTAGGTAGTGGATTTGAAGGTCGTGTAACTAAGAAGGATATAATGTCAGTTA 

TTGAAAATGGTGGT AC CA CAG CT CAATCTGACAAACAAGT T CAAACAAAAT CAACAT CAG 

TAGATACATCAAGTAAC CAAT CAT CTGAAGACAATAGTGAAAACAGCACAATAC CAGTAA 

ATGGTGTGCGTAAAGCAATTGCGCAAAATATGGTTAATAGTGTAACAGAGATTCCACATG 

CATGGATGATGATTGAAGTAGATGCTACAAATCTTGTGAATACGAGAAATCATTATAAAA 

ACAGCTTTAAAAATAAAGAAGGATATAATCTAACGTT CTTTG CT TTCTTTGTAAAAGCTG 

TAGCAGATGCTTTAAAAGCATATCCTTTATTAAATAGTAGCTGGCAAGGAAATGAAATTG 

T CTT AC AT AAAG AC ATTAAT ATTT CAATTG CTGTTG CT G ATGAAAAT AAATT ATACGTAC 

CTGTGATTAAGCATGCAGACGAAAAGTCAATCAAAGGTATAGCTAGAGAAATTAATACTT 

TAGCAACGAAAGCGCGTAATAAGCAATTGACAGCTGAAGATATGCAGGGCGGTACATTTA 

CGGTAAATAATACTGGTACATTTGGTTCAGTATCATCAATGGGTATTATAAATCATCCAC 

AAGCAGCGATTTTACAAGTAGAAT CAATCGTTAAAAAG CCAGTAGTAATTAATGATATGA 

TTGCAATTCGTAACATGGTTAATTTATGTATTTCAATTGATCATCGTATTTTAGATGGTT 

TACAAACAGGTAAATTTATGAAT CAT ATTAAACAGCGTAT CGAACAGTATACTTTAGAAA 

ATACAAATATATATTAGTGAT AACATAG ATGCAT CTAT CGACAACTTGTTTTATCTTGTT 

CTTGTCGATGGATGTATTATTTTTTGGCACTAAAATATGTGCAATATATTCAAAAAAGAT 

AAAGAACAATAATCAACATGGTTGAATGCATTTTTGCAGTAAAGTGAAAATAAGACATCA 

TACTTGAAACATATTAATGAAAACATGTGAACAAATTAGTTACCATGATTTTAAGCACAA 

TAATGTTTGGTATATTGTTAAAATTGTGTCTAAATATAGGTGTGATTCAGATTAGTTTAT 

TGAACAATATGTTATTAATTAGTAGAATGAGGATAGTTTAAATATAAAGGGATAGGTGAT 

TGAACTTATGGACATGAATTTCGATTTATACATGAACGGTGTTGTAGAAGAAGCAAGGAA 

TGAAATTGAATCTGCGGGATATGAGCAATTAACTACTGCAGAAGATGTTGACAAAGTTCT 

TAAACAAGATGGTACAACACTAGTTATGATCAATTCTGTATGTGGTTGTGCAGGTGGTAT 

CGCAAGACCAGCAGCATCACATGCTTTACATTATGACGTATTACCTGATCGTCTAGTGAC 

AGTATTTGCTGGACAAGATAAAGAAGCGACACAAAGAGCGCGTGAATACTTCGAAGGTTA 

TGCGCCTTCAAGTCCGTCATTTGCATTAGTAAAAGATGGAAAGATTACAGAAATGATTGA 

AAGACATCAAATCGAAGGTCATGATGTGATGAACGTAATTAATCAATTACAAACATTATT 

CAATAAATATTGTGAAGAAAGATAAGAGGCGCTAACCCATGTTAAAGTTAAATCCTTACA 

AGAT TGGATTTAGAACAATAAAAACAG CAGT GGGTATGACTTT AGGTGTAATT AT T AGT A 

AGCTGTTAGGTTTAGATAATTATGCITCAAGCGCCATATTAGTCGTATTATGTATTAAAC 

ATACAAAAGTACATTCGCTACAAGCGATTATTTCAAGATTAGTATCATGTTTTTTAGTAT 

TGTTTTTAGGTTCAGCAATATTTAGTTTATTAGGTCAGAGTCCAATTGTACTCGGTATTA 

TCGTATTGTTATTTATACCATTAACTGTCGTATTAAAAGTACAAGAAGGTGTCATTACGA 

GTTGCGTTATATTACTTCATGTTTTTAATGCAAAATCAATTGATGCACATTTAATTGTTA 

ATGAAACATTATTACTGTTAATTGGACTAAGCATTGCATTTACAATGAATTTAATGATGC 

CAAGTTTAGAGAAACAACTAGACGAATACAAATGTAAAATTGAGCAAGAAATTGCTGATA 

TTTTTAGTAAATATAGTTATATTTGTGAAAAATATGAAGATACCATTGCGATTGAATTTG 

AAGTGTTACTTTTAAATATTAAAAAGGCGAAGTCTAT CG CGTT CCGAGATGTT AAAAAT C 

ATTTTGTTAGAAACGAAAATTCATACTATCATTATTTTGATATGCGAGAAGAGCAAGTGG 

AATTGTTAATGAGAATGAAACCGCTCATCGAAAGTATCTGTCATAAAGATCC 



LOCUS 57 (F3) 



GATCTTCGCGTCTTAATGGATGCCATATACGAACTGAATGACCACCAAGATTTGCGTGAG 
ATTACTAAAGATTCGAAAATGCAAAAACTCGCATTAGCAGGATTCCTTAAAAAGATAAAA 
GGTACGTACATTGAGTCATTATTAAAAGAACACAAATTGTTATAACGAAAACCATTAATA 
GATTTTTATTTGGTGATTTCAAATCATGAGACTGGGACAGAAATGATGTTTTCATAAAAA 
TTATTTCGTTGTTCCACTCTCATGATTTTTTTGATGAAACATAATTACATGATTGATTGC 
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ATCATTTTGTTAAAC^GTGATTGCAAACCTGCCATTTCACACTGAAAATTTACATAATA 

AGTGACGATATTTTACAAGTCATATACAAATAACATATATTGTTAAATAATTTTACC^ 

TCTTAACATTAAATTTACAATTATAAGCGATAATCTAAATATAAAGCTTATTTGAGGTGA 

AATAATGGAAATGTCGGTTACAGAAGTCATTTTCTCCTTTTTAGGTGGTTTAGGTATTTT 

CCTTTACGGCTTAAAAATCATGGGAGACGGGCTTCAAGCATCAGCAGGAGAC^ 

AGATATTTTAAACAAATTTACATCAAATCCAGTATTAGGTGTTATTGCAGGTATCGTTGT 

AACTATTTTAATACAAAGTAGTTCAGGTACGAC^GTTATCACAATCGGACTGGTAACAGC 

TGGATTTATGACATTGAAACAAGCCATTGGAGTGATAATGGGTGCTAATATCGGAACAAC 

GGTAACTGCATTTATTATCGGTATAGATTTAGGCGAATATGCAATGCCAATTTTAGCATT 

AGGTGCATTCTTAATCTTTTTCTTTAAACGCTCTAAAATCAATAACATTGGCCGCATACT 

ATTCGGTTTCGGTTCACTATTCTTCGGTCTAGAATTTATGGGTGATGCCGTTAAACCTTT 

AGCATCATTAGATGGATTTAAGCAATTAATGCTTGATATGTCTACAAATCCAATACTCGC 

TGT CATTGT C GGCGCAGGG TTAACAG CACTAGT T CAAAGTT CAAGTGCGACGATTGGTAT 

TTTACAAGAATTTTATCAACAAGATTTAATTAGCTTAAACGCAGCAATCCCTGTGTTACT 

AGGCGATAACATTGGTACCACGATTACAGCTATCTTAGCTAGTTTAGCCGGCTCAATCGC 

TGCAAAACGTGCGGCGCTTGTACACGTCATCTTTAACTTAATCGGGGTAATTATCTTCAC 

AATTTTCTTGCCAGTTGTGATTCATTTGATTAGTTTGTTACAAGATTTATGGGACTTAAA 

ACCAGCGATGACGATTGCAGTATCACATGGTATCTTCAACATAACAAATACTTTGATTCA 

ATTACCATTTGTAGCAGGTTTAGCATGGATTGTTACAAAGCTTGTCCCAGGTAAAGATAT 

TGCTGATGACTATAAACCTCAGCACTTA 



LOCUS 58 (G8) 



gatccaaaatcacttgtttgattggtttattcttattagactgttgatgaattcgattta 

aataatacgtcaatgcttcatttgaaaaaggttcaggcg ctattt ctaaaaatgaaggat 

aagatgctacagacgcaacatttctaatttctccaaaacgacgtatatctgaataaatta 

actttttgtcatttgacaactcaaaaataacatgccaatgcttacgataattaggtatca 

taatatcttcaagttcatctacaatgaaaaaaccgcccgccatacctaaatgactaatta 

atgtacgttgttct cgtttattat ctagctgaaaaacgatatatttactt cttcgtt cta 

catttgtaatggtatagccttccgataaagttttaaaagtatctaattcaattcctttta 

taattgtttccttgccttgagctttaccttcgattactttatccgaaaatataacgtgtt 

caattt tt tgatt tataacgtagggttcaatt c ct cttt tt acatgt tctactt c tggta 

attcgggcataccattaacctcactttattttgcatcataccaggttgcaccataacttg" 

agtctacttttaatggaacatctaattgcaatgcattttccattatctcttctacaaatt 

cactaaatgaatctacttctgacttaggtacttcaaaaattaattcatcgt 



LOCUS 59 (G23) 



CTTGTAATT CTTGTTGGTTAAAATATGGATGTACCT CAATTTGATTCACCATTGGTTTGA 
TACTTGATTGAGCCATTAATTTTTCTAGATGATGAACATTAAAATTACATACACCTATTG 
CTTTTACCTTACCTTGCTCGTAAAGTTCTTCCATAGCTTTATATGTTTCTAAAAATAGAC 
CAT CTGCTTCACAAGGCCAATGTATTAGAAATAAATCAAGATAATCAGTTTGTAAATTTT 
CAATCGATTTGTTGAAATATTCGAATGTTTTCTCATAACCTTGATAGTCATTCCATAACT 
TCGTTGTTATAAACAAATCTTCTCTATCGACGCCATTATCCTTTAATGCTCGTCCTAGTG 
AAGCCTCATTATCATAAAAGTATGCTGTATCAAACGCTCTATAGCCTGCGTCAATTGCAG 
CATTTACAACTTTAGTCATATCTTCGTCAGAGATTTTATAAACACCTAACCCAACTGAAG 
GCATCGGGTATCC^TTATTTAATATTTGTATCTC^TTCAACATCTTTATATCTCTCCAAT 
CTATGTATCTTTTATATCTTTACATTAC C CTAAATTTTTCAACAAACTCAATTAAT ACGA 
ATTATCGCTTTCAATAAAAATTATTCATTAAAT CATTAAAGATATTGAGT TC CAATACTA 
TTTTCACTTTTCATTAATTTTAGTCAA^AAAATAACCAACCAAAAATGAATTAAATCATT 
CTTAGTTGGTTT ATATATTAATAT CTATTCTGATT TTT CATCTT CAT CAGACTGTCCGAT 
AGTAGGTCTCGCTTCATTAAATTCATAGTTTAATATCACCCAAATAATTTGGTGGTTATC 
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GATTTCTGAAACAACCCAGCGATCATAAGTTGTATCCACGT^ 

GGT ATTACGAGATTGT AAC CATC CAC CTAT CGT AT CAAT AT C CTCAGAGT CATCAAATTC 
TATACCGAACT CTTCAGTTAAATCATCCAATAGTACT CTG CCATTTACTTGGAATGT CTT 
ATTATCAATTTTAACGATATCATTCACTTCATCATCATCAAATTCATCACGAATTTCTCC 
AACGATTTCTTCTAAAATATCTTCCATCGTTAAAATACCTGCCGTTCCACCATATTCATC 
T ATAATAAGACTCATATGTACATGTT CACGTTGCATT CTAATTAATGCATCACTGATACG 
TGTTGTCTCTGAAATCATTGGCAACTCATGTATATAGTTTGCTATTTTAATCGTTTTTCC 
AGAAGCGTATTCAGTTAAAAATTCTTTGACGTTAATAAATCCTTTAATGTGGTCTTTATC 
ACCATCATCAGTAATTGGATAACGCGTAAATTGATGTTCTTTTATTGTTTCTAGTAATTC 
GTCTACATTAAAAGGTT CATTTAGTGTAATCATTTGAGTT CTAGGT ACCATTATATCTTT 
TGCATGTCTTTCATCGAATGAAAAGATATTTTGCATATATGCCAATTCAGTTTGGTTGAT 
TTCTCCACCATTATAACTATTGTTAATAATAATTTTGATTTCTTCTTCTGACATTGCATC 
AGT TTGGG CAT CAGG AT TT ACACCAAACATT C TAATAAT AACACGTGCAGAACCAT T CAT 
CAGCCAAATC^TGGTTTCATAATGTTACCGAAATAGAAC^ATGGTCTTGCATATACT^ 
AGCAAGC TTTT CAGTATGTTGAATAGCTATAGATTTAGGCGCTAAT TCACCAAGTACTAC 
ATGCAAATACGTAACGATTATAAATGACACTGCAAACGAAATCGTCGTCGTTAATGCAGT 
TGGTAAATTGATTGCTTCAAATATTGGGTGTAATAGCTTTTCAAACGTTGGTTCftCCAAG 
CCAACCTAACC CTAAAGATGTTACTGTTATAC CTAACTGACAAGCAGAAAGATAATAATC 
TAGATTAGCAATCATCTTTTTTACTATTTTAGCAGGTTTATTTCCTTCATCTGCTAGCTG 
TTCAATTCTTGTTGCTCTAATTTTTACTAATGCAAATTCTGAACCAACAAATACAGTGGT 
T AATG CAATTAATAGAATAAATATAAT CAAACTAATTATGGTCGAAGTTTC CAATTAATT 
CCCTATTTCTAGGGATTCACCTCCATGTTATATGTGTCACTCATGGGTAACACGCATTCA 
AATTTAT CACT ATGACTTAAATTACAACTACATGTTATCGC CTTCC CATTT AGAC ACCCC 
CAGAAAAAAATGTTATTGCTTCTATTTTATCATAATATAAAGTGCTTATGTTAACAGATT 
AAAT CTATTGCATACATTTAATTATGATTAT 



LOCUS 60 (G2 9) 



TCTTCTGAGAAGGTTTTTGACCCATTTGCAT CAT CATCATACGAAGC ATTTCTTCGTTGA 
TTGGTGGGTTTTTCTTCAAGTAGTCCATCATATATTTTCTAGCTAAAAGGAAACCTCCAA 
TTAAACCTAAAATTAATGCAGCTACTATAAAAATAATTGCTACCCAAGTTGCCATTGTTT 
CACCCGCTTTCTTTATCCTACTGAATTTTGCTAAATTCATCACATTATTTCAAGAACTAG 
TTTATT C AAGTATTTT AATATCGATACTAAAAAT AATATCAAAAAT C ATGCTGTT ATAAC 
AGAGCTTTTAAAGATTAATCTGAAATAGTATACTTTCATAACTTATCACTTATGATGTAG 
TTTAAGTGCTATACTCTAAATTTCAACACTTTAAAAAAAGCCTAAGATTATGCATCCTAG 
ACTTCTAAACATACTCGCTTTATAAATTATTCTTATAAGCTCATAACTTGGTTTAAGATA 
TTTTCTTTTGTAAATCCATATTTTTCAACTACTAAATCGCCAGGTGCACTTGCGCCAAAG 
CCGTCAATAGCAATAACTTTACCTGCAGTACCTACATATTTATGCCATCC?\AGCGGTGAA 
GCCATTTCAATCGCAACACGTTTTGTTACGCTTGATGGAATAACTGATTCTTTATATTCT 
TCAGATTGTTGTTCAAATGCATTCCAGTTAGGCATTGAAACAACACGTACTGATTTACCT 
TGTTTTTCAAGATCTTTAGCAGCTTCAACTGCAAGACTAACTTCTGAACCTGAAGCTAAT 
AATAGGAATTCTGGTGTCTCTTCAGAGCCATAAACTGTATAGGCACCTTTTCGAACGCCT 
TCTTCAACTACATCTTCTGGTACATCTAATACCGGTAAGTTTTGACGTGTCAATACTAAT 
GAAGTAGGTGTAGATTCAGATTCTAAGGCAACTTCCCATGCTACTCTTGTTTCATTACCA 
TCAGCAGGACGGATAACATTCATATTTGGAATGGCTCTTAATCCAGCTAATTGCTCAATT 
GGTTCATGAGTAGGACCATCTTCACCTACTGCAATTGAATCATGTGTGAAGATGAACGTT 
GCATTTAATCCCATAATTGATGATAAACGTAACGCTGGTTTTAAATAATCACTAAATACG 
AAGAATGTTGCACCATATGGATGTAAAC CT CCATGTG CAGCCATACCATTTACAGCAGCA 
CCCATAGCAAATTCACGTACACCAAACCACACATTTT T ACCTT CAGGTGTTT CAGAACTA 
TAATCAGTTGCATCATTTACATTGGATTTGTTTGAACCAGCAAGGTCTGCTGATCCACCA 
AAGAATGAAGGGACAGTTTTACTGATTGCTTGAATAACAGTACCAGAATCAGCACGAGAT 
GCACCATTATGACCCAGTTCAAAACGTGGTAATT CAT CCTT ATAATTTTTAGGCAATTTA 
CCACTAATCGCTAATTTAAATTCTTCTGCTAATTCAGGATATGTTTCTGCATATTTTTCT 
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AATAATGAATTCCATTGAGATTCATCTTCATTAGCACGTTTTAACATAGTATTTTGGAAA 
ATTTCGTATACCTCTTCTGAAACATTAAAACGTTTTTCAGGATCTAAACCGTAATTTTCG 
AATGTTAATTTTCTTTCAACTTCACCTAAAGGTGCCCCATGAACACCATTAGTTCCTGCT 
TTATTCGGTGAACCAAATCCGATTGTTGTTTT 

GATTTAGCTGTAGTAATCGCTTTATCAATTTCTTCTAAATCATTACCATCTTTAACTAGT 
AAGTAATTCCAACCATATGCTTCAAAACGAGCTTTTGTGTTTTCAGAAAAAGCTTTGTTT 
AATTCGCCATCTAATGAAATATCATTTGAATCGTATAAAACAACTAATTTACTTAATTTA 
TTATGTCCAGCAAATGAAGCTGCTTCATGCGATATACCTTCCATTAAATCACCGTCAGAA 

- GCTAATACATATGTGTAATGATCTACAACATTATATCCTTCTTTATTAAATTTCCCTGCT 

*" AGGTGATCTTCTGCTAAAGCTAATCCTACTGACAT^ 

: GTAGTAACTTCTACACCATCTGTATGTCTGTATTCAGGATGACCTGGTGTTTTAGAACCC 
CATTGTCTAAATTGCTTTAATT CTTCTAATT CTAAACTACCAGAAACATGTAACAAGCTA 
TACAATAATGCTGAACCATGCCCTGCAGATAATACGAAACGGTCTCTATTGAAGTAATCT 
TTAGATTGTGGATTAAAATTCAGATGACGTGTCCACAAAGTGTAAGCCATTGGGGCAGCT 
CCCATAGGTAATCCTGGATGACCAGAATTCGCTTTTTCGATTGTGTCGATACTTAGTGCA 
CGTAGCGTATCAACAGCTAATTGATC 



LOCUS 61A (HA7) 



GAT CTAGGTATGGATAAAGACGAAGC CAAAAAGTTATTCGCCAAAT CTGAAAGTATTTTC 
AAAGACCTTAAAGGCGTAAAATACAAAGTAGACTATAAAGATAAAAAAGCAATTGAACAC 
TT AGACATAGATT AC ACAGAAGTTGACATGAAAAAATT AAAT AAACGT CTTGGTGTTT CG 
ACTAAAGAAAATAAAGATATTAGTTTTGAAAAACTTGAAAAGCAATTAAAGCACAGAGGT 
TTAAAAGAAAAAGATAAARTGGACGACAAATAGTTTATAACTTAAAAATGCCCTCAGATA 
AGACTAAGGTTACAAACCTTAATTCATATTCTGAGGGCTTTAATATTTGAAGTTCTTGTG 
TGACCAGCATCCACTACTAATATAAAATTATTTGCAGTAACGCTAAAATCCGCTGCTTTC 
AATTTCCCGAAATAATTAAGTTAACTAATGAGTTTTAATTTATAATCATGTATCGTTTGT 
AACTCACCATCGACTTTT CGATATACAATATGATCAGCAGTAATTT CTGTAGGACTGGAT 
ACGCCAACAGCTGCTGCAATATTGAATAAGCCTTC?VTGCAAACTTGTTACATAGTTTGTG 
ACACGATATTGCTTTTCTCCAACAATCAATGCTTTTTCTTTCTTCGCATCTGTCGTTGCA 
ACACCTACAGGACACGTATT C ATGTGACATTGTTGACT CATTATACAACCGACACTAATC 
ATCATCCCACGTGCGATATTTACAAAATCTGCACCTAAACCTAGTGCAATCGCAATrTTA 
TCTGGTGTGACTAACTTACCAGATGCCGCGAAIT 

TCTAACATGCCAGA^CAATAGGTAGAGCTGTAAATAGCGGTAAGCCAACACCATCTTGT 
AATTCTTGGAATGTTGCACCAGTACCACCTTCACCACCATCAATCGTAATAAAGCTTGGA 
TACTTAT CTAGTTCCACCAT CGTACGTACAAGTGTTTCAATTT CTGAAACT TTGCTTACT 
ACAATTTTGAATCCTACTGGTTTTTGACCTAATTGCTGCAACTGATC 



LOCUS 6 IB (G28) 



AGGTATGGATAAAGACGAAGC CAAAAAGTTATTCGC CAAATCTGAAAGTATTTTCAAAGA 
CCTTAAAGGCGTAAAATACAAAGTAGACTATAAAGATAAAAAAGCAATTGAACACTTAGA 
C^TAGATTACACAGAAGTTGACATGAAAAAATTAAATAAACGTCTTGGTGTTTCGACTAA 
AGAAAATAAAGATATTAGTTTTGAAAAACTTGAAAAGCAATTAAAGCA,CAGAGGTTTAAA 
AGAAAAAGATAAAATGGACGACAAATAGTTTATAACTTAAAAATGCCCTCAGATAAGACT 
AAGGTTACAAACCTTAATTCATATTCTGAGGGCTTTAATATTTGAAGTTCTTGTGTGACC 
AGCAT CCACTACTAATATAAAAT TATTTGCAGTAACGCT AAAATC CGCTGCTTT C AATTT 
CCCGAAATAATTAAGTTAACTAATGAGTTTTAATTTATAATCATGTATCGTTTGTAACTC 
ACCATCGACTTTTCGATATACAATATGATCAGCAGTAATTTCTGTAGGACTGGATACGCC 
AACAGCTGCTGCAATATTGAATAAGCCTTCATGCAAACTTGTTACATAGTTTGTGACACG 
ATATTGCTTTTCTCCA^CAATCAATGCTTTTTCTTTCTTCGCATCTGTCGTTGCAACACC 
TACAGGACACGTATTCATGTGACATTGTTGACTCATTATACAACCGACACTAATCATCAT 
CCCACGTGCGATATTTACAAAATCTGCACCTAAACCTAGTGCAATCGCAATTTTATCTGG 
TGTCACTAACTTACCAGATGCCGCCAATTTCACTTTATCTCGAATACCATATTTTTCTAA 
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CATGCCAGACACAATAGGTAGAGCTGTAAATAGCGGTAAGCCA^ 

TTGGAATGTTGCACCAGTACCACCTTCACCACCATCAATCGTAATAAAGCTTGGATACTT 
ATCTAGTTCCACCATCGTACGTACAAGTGTTTCAATTTCTGAAACTTTGCTTACTACAAT 
TTTGAATCCTACTGGTTTTTGACCTAATTGCTGCAACTGATCGACGAAACGAATCAAATC 
TTCAGCATTATGAATAAATTCGTAACGGTTAGGTGAATTGATTGTTTTATAAGGTTCAAC 
ATTTCGGATTTTAGCAATTTCTTCGTTTACCTTTTCAGCTTCCATATGACCACCACGAGT 
CTTAGCACCTTGTGCCAACTTCAGCTCAAATGCGCGTACGTTAGATAACTGTGCAACCTC 
TTTAAATAAACCTTCACTAAAATTACCTTCTTTATCACGAACACCAAATAAACCGGGACC 
AATTTGGAAAATGATATCCCCATTACCTTTTAAATGATATTCTGATAAGCCACCTTCACC 
TGTATTCATCCAAGTGCCCGCTTTAGCTAGACCTTTAGATAAAGCTGTAATGGCATTTTT 
TCCTAAAGCGCCATAACTCATACCAGATTGTCCTACGATACGTTTTAAAATAAATGGATG 
TTTTAAATGTTCACCTAATTTTATTGCATGGTCATCACTTAAGTAATACGGATCAATCTT 
TGTCGGCACACGATATTCTTCACGACTAAATAAACGCTCATTCGCGATTTTATAAATGAA 
TGTTGATAACAATGTTGTATTAT CTACTGAAAT CTCAT TACGT TGCATCGGAAACATTGT 
GTTCTGTATGTAAAAGCCGTCTTGATAATCTTTAGTAGTACCGAAGCTGGTCATACGAGA 
GTTATATTTTCCAGCCAAAACGATATTTTTATAATCATTACGTGAAAAAGGTTTCCCTTC 
ATTATCCCCAGAAAATAAATACTGACGTAATTCCGGT C CCATTTTTTCTGAAATATATCT 
AATACGTGCTAGTAAAGGATAATTCCTTAATACACTATGTTGTGATTGTCTTTTATCTTT 
AATTAAC CAAATAAGC CCGATAACAATAACCGTAAGCATGAATC CTACAACGATAATGTT 
AACTATAAATTGCATGACTGTAAGAAACGTCATTACAATACCTC CCCCGAAAATTT CAAT 
TCAATATTTATGATACACCTTACAAAACAAAACACAATGGAAGCGCTTOVTTTTATAAAA 
CAATTTTATGATATGTTTTTCATTTTAAATTTTAATGTATAAAACATACAATACAAAGTA 
ATATGTGCTAAAGTATCTATATAATACAACTATTTAAGAGGTATACTATGTCAAATACAA 
ATAAACATTACATAGAAGAAGAATACGCTACCGAACAATCGCGTTTTTTCAAACGTGATA 
TTGGATTTATTTTCCTTTACATATTTTTGGTTAACATCTTGCCGATC 



LOCUS 62 (H3) 



GATCCTTTTGTTGTAGACGTAATACGTTCTTGTAATTGTCCCATTTCAGTAGCAAGTGTT 
GGTTGGT AACCTACTG CAGAAGGCATACGACCTAATAATGCAGATACCTCAGAAC CAGCT 
TGTGTAAATCTGAAAATGTTATCGATGAATAATAATACGTCTTGACCTTGTTCGTCACGG 
AAATATTCAGCCATTGTTAAACCAGATAATGCAACACGCATACGTGCACCAGGTGGCTCA 
TTCATTTGCCCGAATACCATGGCTGTTTTCTTAATTACACCACTGTCACTCATTTCGAAG 
TATAAATCGTTACCTTCACGAGTACGTTCACCTACACCGGCGAATACAGAAATACCACCG 
TGCTCTTGAGCGATGTTGTTAATTAATTCTTGGATTAATACTGTTTTACCTACACCGGCA 
CCACCGAACAATCCGATTTTACCACCTTTAATATAAGGTGCTAGTAAATCTACTACTTTA 
ATACCTGTTTCTAAAATTTGAACTTCTGTTGAAAGTTCATCGAATGCTGGTGCTTGACGA 
TGGATAGGATCGCGGCGAACAGAATCACTAATTTCTTCTTTAAGGTCAATTGTTTCACCT 
AGTACATTAAATACACGACCTAATGTTTCGTCACCAACAGGTACACTAATTTCTTTGCCT 
GTATCTTTTACATCCATGCCTCTTTGGACACCATCAGTTGAATCCATCGCAATTGTACGA 
ACAACGTCGTCACCTAATTGCAGCGCAACTTCTAATGTTAGTTGTATTGTACCTTCTTCT 
TTAGGCACATCA^TAACCAAGGCGTTATTAATTTTAGGAACTTCGTTATGTTCAAATCGA 
ACATCAATTACAGGAC C CATAACTTGAGTTACACGG C CAATT CCCATGCTATTTTCCTCC 
TTTAAATATTATTCAAGCGCTGCGGAACCACCAACAATTTCAGTAATTTGTTGCGTAATT 
TCTGCTTGTCTCGCTCTGTTATATTCTAATGATAAGTCATCAATAAGTTCAGTTGCATTA 
TCAGTGGCATTTTTCATCGCAGTCATACGTGTTGCATGCTCACTTGCTTTTGCGTCTAAT 
ATTGTT CCGTAAAT CAAACTCT CAACAT ATTGAGGCAAGATTACACTTAAG AT AG ATT CT 
TTAT CTGGCTCAAATT CATAAGAAGACAAATGAC CATGC C C CTTACTAGAAT CCT CTTGA 
GATAATGGTAATACT TGT CTAGATGTAGGCTTGTTTTCAAGAACG CTGACATAATGACTA 
TAGTATATAT TTAATTCATCAATTTCTT CTTCACTGTATAAGT CTATAGCATGGTTAGCT 
AGTGCTTGAACAGATTTGAAAGAAGGTTGATC 
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LOCUS 63 (GD10) 



GATCCTATTTTTAAACAAGAAGTAGAGAATCTTGAAAAAGAAATAAGAAATGTATAAGTA 
GGAAACTTTGGGAAATGTAATCTGTTATATAACAGCACTAATGATAACAATCATTTTTTA 
CATTTCTATATGCTAATGTGGCAAGATGAGCAAAACTCATTTTGTGGATAATGTTTAAAA 
GTCATACACACCATACACAAGTTATCAACATGTGTATAACTTCGCCAAATCTATGTTTTT 
AAGACTTATCCACCAATCCACAGCACCTACTACTATTACTAAGAACTTAAAACCTATATA 
ATTATATATT^AACGACTGGAAGGAGTTTTAATTAATGATGGAATTCACTATTAAAAGAGA 
TTATTTTATTACACAATTAAATGACACATTAAAAGCTATTTCACCAAGAACAACATTACC 
TATATTAACTGGTATGAAAATCGATGCGAAAGAACATGAAGTTATATTAACTGGTTCAGA 
CTCTGAAATTTCAATAGAAATCACTATTCCTAAAACTGTAGATGGCGAAGATATTGTCAA 
TATTTCAGAAACAGG CT CAGT AGTACT TCCTGGACGATTCTTTGTTGATATTATAAAAAA 
ATTACCTGGTAAAGATGTTAAATTATCTACAAATGAACAATTCCAGACATTAATTACATC 
AGGTCATTCTGAATTTAATTTAAGTGGCTTAGATCCAGATCAATATCCTTTATTACCTCA 
AGTTTCTAGAGATGACGCAATTCAATTGTCGGTAAAAGTGCTTAAAAACGTGATTGCACA 
AACAAATTTTGCAGTGTCCACCTCAGAAACACGCCCAGTACTAACTGGTGTGAACTGGCT 
TATACAAGAAAATGAAT TAATATGCACAGCGACTGACTCACAC CGCTTGGCTGTAAGAAA 
GTTGCAGTTAGAAGATGTTTCTGAAAACAAAAATGTCATCATTCCAGGTAAGGCTTTAGC 
TGAATTAAATAAAATTATGTCTGACAATGAAGAAGACATTGATATCTTCTTTGCTTCAAA 
CCAAGTTTTATTTAAAGTTGGAAATGTGAACTTTATTTCTCGATTATTAGAAGGACATTA 
TCCTGATACAACACGTTTATT C CCTGAAAACTATGAAATTAAATTAAGTATAGACAATGG 
GGAGTTTTATCA 



LOCUS 64 (F5) 



AACATACAGGTAAAGTTTTACTTGTAACTGAAGATAATTTAGAAGGTAGTATTATGTCAG 
AAGTGTCAGCGATTATTGCAGAGCATTGCTTGTTCGATTTAGATGCACCAATCATGCGTT 
TAGCTGCTCCAGATGTACCATCTATGCCATTTTCTCCTGTATTAGAAAATGAAATTATGA 
TGAATCCAGAAAAAAT CTTAAATAAAATGCGTGAATTAGCAGAATT CTAGGGAGGGAAAG 
TCATGGAAATAACAATGCCTAAGTTAGGTGAGAGTGTTCATGAAGGCACCATTGAACAAT 
GGTTAGTTTCTGTTGGTGATCATATTGATGAATATGAACCATTATGTGAAGTTATTACAG 
ATAAAGTGAGAGCTGAAGTCCCTTCCACGATATCAGGAACAATTACAGAAATTTTAGTTG 
AAGCGGGGCAGACAGTAGCTATTGATACAATTATCTGTAAAATTGAAACTGCTGATGAAA 
AGACAAATGAAAC AACTGAAGAGAT ACAAGCAAAAGT GGATGAGCAT ACT CAGAAAT CTA 
CTAAAAAAGCTAGTGCAACAGTGGAACAGACATCTACTGCTAAACAAAATCAACCACGTA 
ATAATGGTCGCTTTTCACCTGTTGTATTTAAACTCGCTTCAGAGCATGACATTGATTTAT 
CACAAGTTGTAGGTAGTGGATTTGAAGGTCGTGTAACTAAGAAGGATATAATGTCAGTTA 
TTGAAAATGGTGGTAC CACAG C TCAATC TGACAAACAAGTT CAAACAAAATCAACAT CAG 
TAGATACATCAAGTAACCAATCATCTGAAGACAAT AGTGAAAACAG CACAATAC CAGTAA 
ATGGTGTGCGTAAAG CAATTGCGCAAAATATGGTTAATAGTGTAACAGAGATT C CACATG 
CATGGATGATGATTGAAGTAGATGCTACAAATCTTGTGAATACGAGAAATCATTATAAAA 
ACAGCTTTAAAAATAAAGAAGGATATAATCTAACGTT CTTTG CTTTCTTTGTAAAAGCTG 
TAGCAGATGCTTTAAAAGCATATCCTTTATTAAATAGTAGCTGGCAAGGAAATGAAATTG 
TCTTACATAAAGACATTAATATTTCAATTGCTGTTGCTGATGAAAATAAATTATACGTAC 
CTGTGATTAAGCATGC^GACGAAAAGT(^TC^W^GGTATAGCTAGAGAAATTAATACTT 
TAGCAACGAAAGCGCGTAATAAGCAATTGACAGCTGAAGATATGCAGGGCGGTACATTTA 
CGGTAAATAATACTGGTACATTTGGTTCAGTATCATCAATGGGTATTATAAATCATCCAC 
AAGCAGCGATTTTACAAGTAGAATCAATCGTTAAAAAGCCAGTAGTAATTAATGATATGA 
TTGCAATTCGTAACATGGTTAATTTATGTATTTCAATTGATCATCGTATTTTAGATGGTT 
TACAAACAGGTAAATTTATGAATCATATTAAACAGCGTATCGAACAGTATACTTTAGAAA 
ATACAAATATATAT TAGTGATAACATAGATGCATCTAT CGACAACTTGTTTTATCTTGTT 
CTTGTCGATGGATGTATTATTTTTTGGCACTAAAATATGTGCAATATATTCAAAAAAGAT 
AAAGAACAATAATCAACATGGTTGAATGCATTTTTGCAGTAAAGTCAAAATAAGACATCA 
TACTTGAAACATATTAATGAAAACATGTGAAOU^TTAGTTACC^TGATTTTAAGCACAA 
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TAATGTTTGGTATATTGTTAAAATTGTGTCTAAATATAGGTGTGATTCAGATTAGTTTAT 

TGAACAATATGTTATTAATTAGTAGAATGAGGATAGTTTAAATATAAAGGGATAGGTGAT 

TGAACTT ATGG ACATG AATTT CGATTTATACATGAACGGTGTTGTAG AACAAG C AAGGAA 

TGAAATTGAATCTGCGGGATATGAGCAATTAACTACTGCAGAAGATGTTGACAAAGTTCT 

TAAACAAGATGGTACAACACTAGTT ATGAT CAATTC TGTATGTGGT TGTGCAGGTGGT AT 

CGCAAGACCAGCAGCATCACATGCTTTACATTATGACGTATTACCTGATCGTCTAGTGAC 

AGTATTTGCTGGACAAGATAAAGAAGCGACACAAAGAGCGCGTGAATACTTCGAAGGTTA 

TGCGCCTTCAAGTCCGTCATTTGCATTAGTAAAAGATGGAAAGATTACAGAAATGATTGA 

AAGACATCAAATCGAAGGTCATGATGTGATGAACGTAATTAATCAATTACAAACATTATT 

CAATAAATATTGTGAAGAAAGATAAGAGGCGCTAACCCATGTTAAAGTTAAATCCTTACA 

AGATTGGATTTAGAACAATAAAAACAGCAGTGGGTATGACTTTAGGTGTAATTATTAGTA 

AGCTGTTAGGTTTAGATAATTATGCTTCAAGCGCCATATTAGTCGTATTATGTATTAAAC 

ATACAAAAGTACATTCGCTACAAGCGATTATTTCAAGATTAGTATCATGTTTTTTAGTAT 

TGTTTTTAGGTTCAGCAATATTTAGTTTATTAGGT CAGAGT CCAATTGTACTCGGT ATTA 

TCGTATTGTTATTTATACCATTAACTGTCGTATTAAAAGTACAAGAAGGTGTCATTACGA 

GTTGCGTTATATTACTTCATGTTTTTAATGCAAAATCAATTGATGCACATTTAATTGTTA 

ATGAAACATTATTACTGTTAATTGGACTAAGCATTGCATTTACAATGAATTTAATGATGC 

CAAGTTTAGACAAACAACTAGACGAATACAAATGTAAAATTGAGGAACAAATT^ 

TTTTTAGTAAATATAGTTATATTTGTGAAAAATATGAAGATACCATTGCGATTGAATTTG 

AAGTGTTACTTTTAAATATTAAAAAGGCGAAGTCTATCGCGTTCCGAGATGTTAAAAATC 

ATTTTGTTAGAAACGAAAATTCATACTATCATTATTTTGATATGCGAGAAGAGCAAGTGG 

AATTGT T AATGAGAATGAAAC CGCT C ATCGAAAGTATCTGTC ATAAAG AT CC 



LOCUS 65 (F110) 

aacgaccacaaaacatacacaactacattttctctaattatttatataaatattttatcg" 

tttaaaattatatcatgattctctaccattatgtataacttatttatatttttgcacaag" 

atataatattgtccaactttaaatatccaaacctattaataataaaactagataccatcg 

tactctatcatggctttcttataatcgagtagaagcatcatcattacttgattatttgcF 

ctttacaacaccgagcgtgcccgtactcggtaattcaataccttgcgtaacccgtcactg 

tgagttgggttaatgataataaagcccacaccttttaaaaagatgtgggtaatttatata 

atttttatttacatttttaacttataaaaaaaagcgcctatgtcatgatttacc^tc^ca 

taggcgcttatcaataaattattacttattactttccatttcatctaatttatgcggatt 

tcctgtaattagatgacaacttattcttttcaggggaacattacacttttataatatgtt 

(^^gacaaacttaaccattcacaaatataaagaataatattatcaaatcattgaacaa^ 

tcgtattttgcaacaattgatatttatattaatgtattgcatttaatttataaaattcat 

atacatcttaatattctcaatatcgatttgtattgtcaactttatatagatttaaaaaaa 

taatctcatgtctttttttacaaaagtaagttaattattacaaactagtaacaaaaatta 

tttcttcaaaaatatatttagtagcgaatacactt cat ctt tgaattgacttttactttc 

ttccactgctccs^tttttgcgaaaaggatgctttcaaat^^ 

caatattaaattctgaaagtcttcttttctc^tctttatctttgattcat^tagaattt" 

tgctatctctttacttaatgattgatttaaatcttgtatttgtccgtaaatatttccaga 

aaattcctcaggcgtattagataattgaacgtacattctaatatacctttcttcgatgtc 

gaaaataaactcaaataagaattgatataaagcatcaattgaatagttcgatttattttg 

attcatc^taataatattattaaggtaatcaaaac^acatttaacactttgttcgtaaat 

actttttttcgagtcaaaatggtaatataaactcgctttctttatatttacacttttagc 

tatatcatcaagtgttgtaccgtcataccccttctctgaaaataaggttattgcgttatc 

aataatcttatccttcaatttttataaccccctactgaaaattaatcacactatgttaca 

ggaaaattaagttgcaattaou^tatc^ 

ttaaaatactatcaattaccatatggcttacaacctaactaacgaaaggtaggtaaag^ 
attgcaattttttaactttttgcttttttatcctgtatttatgtctatttactggattgt 
cggt t c aatttatttct attt t ac cag agaaat tag atatt c attgaacaagaag c c tga" 
cataaatgtggatgaattagaaggcattac^tttttacttgcctgttataacgaaagtga 
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AACGATTGAAGATACGTTGTCTAATGTTCTTGCACTCAAATACGAGAAGAAAGAAATTAT 
TAT CAT T AATG AT GG AAGT T CAGAT AAT ACAG C AG AAC T C A T C T AT AAAAT CAAAG AAAA 
TAATGACTTTATTTT CGT CGATTTACAAGAAAACAGAGGTAAAG C CAACGCACT CAATCA 
AGGCATTAAACAGGCTTCATATGATTATGTAATGTGCTTGGATGCAGATACTATCGTTGA 
TCAAGATGCACCATATTATATGATTGAGAATTTCAAACATGATCCAAAACTTGGTGCAGT 
TACAGGTAATCCTAGAATTCGAAATAAGAGTTCTATTTTAGGTAAAATTCAAACGATAGA 
ATATGCAAGTTTAATTGGCTGTATTAAGCGAAGTCAGACACTTGCTGGCGCAGTCAATAC 
TATTTCGGGTGTCTTCACTCTATTTAAAAAAAGTGCAGTTGTCGACGTTGGCTACTGGGA 
: : TACTGATATGATTACCGAAGAT ATTGCAGTTT CTTGGAAATTG CATTTACGTGGATATCG 
TATTAAGTATGAAC CGCTTG CC ATGTGTTGGATGTTGGTTC CAGAAACATTGGGAGGT CT 
TTGGAAGGAACGCGTGAGATGGGCTCAAGGGGGACACGAAGTATTACTACGAGACTTTTT 
TAGCACAATGAAAACGAAAAGGTTTCCTTTATATAITTTGATGTTTGAGGRAATCATCTC 
GATTTTATGGGTATATATAGTGCTTCTATATTTAGGCTATTTGTTCATAACAGCAAACTT 
CTTAGACTATACATTTATGACATATAGTTTTTCAATATTTCTACTATCATCATTTACTAT 
GACTTTTATAAACGTTATTCAATTTACAGTCGCACTCTTTATTGATAGTCGCTACGAGAA 
AAAGAATATGGCTGGACTCATATTTGTAAGTTGGTATCCGACAGTATACTGGATTATTAA 
CGCAGCAGTAGTTCTTGTCGCATTTCCAAAAGCATTAAAACGTAAGAAAGGTGGTTACGC 
AACATGGTCAAGCCCAGACAGAGGGAATACCCAACGCTAAAATCATCGCTAAATATTGTA 
AGAGAAAC AGCACTT ATCGCT ATATCTTGTGTCTTTTGGATATATTGTTTAGT TGTT C TA 
CTCGTTTATATTGGTACTATATTTGAAATTCATGACGAAAGTATCAATACAATACGTGTT 
GCTTTAAACATTGAAAATACTGAAATTTTAGATATATTTGAAACTATGGGCATTTTCGCG 
ATTATCATTTTTGTATTTTTTACAATTAGCATATTGATTCAAAAATGGCAGAGAGGAAGA 
GAAT CGTGAAGTAT AGAAAATTTATAATTTTAGTGT TGAGTATCTTGATCATATTGCCTG 
TAAGCACACTGGATGGTCATCATATTGCAAATGCAGATGACGATTCACCTAAAAAACTGA 
AATATAAAGAAAATAGTGCTCTGGCATTAAATTATCACCGTGTAAGAAAAGCGAATTTTC 
TGAATAAT TTTATT TACTTCTTTTCTAGT AGTAAAGAAATTAAAAATTATAGTGTTAGTC 
AATCACAATTTGAATCTCAAATAAAATGGCTAAAATCACATGATGCTAAATTTTTAACCT 
TGAAAGAATTTTTATATTACAAGAAAAAAGGTAAGTTTCCAAAACGAAGTGTATGGATTA 
ACTTTGATGATATGGATGAAACTATTTATGA7VAATGCTTATCCAATCTTAAAAAAATATA 
AAATACCGGCAACTGGGTTTATTATCACAGGTCATGTTGGGGAAGAAAACTTTCACAACC 
.. TCGATATGATTAGTAAAAAAGAACTAAAAGAAATGTATAAAACTGGGTTATGGGAATTTG 
\ AAACACATAC C CACGATTTGCATAACTTATCTAAAAATAATAAGTCAAAATTAATGAAAG 
CTTCTGAAGCTACAATCATAAAAGATTTAAACAAAAGTGAAAAATATCTAACTAAAAACT 
TTAAAAAGTCGCAGAAAACTATAGCCTATCCTTATGGCTTGATGAATGACGATAAATTAC 
CGGTAATCAAAAAAGCTGGGTTAAAATACGGTTTTTCATTAGAGGAAAAAGCAGTCACTC 
CGAACTCCAATGATTATTACATCCCTAGAATATTAATTAGTGATGATGCTTTTGAGCATT 
TAATTAAGAGATGGGACGGATTCCATGAAAAAGATTAGACTTGAACTCGTATATTTACGT 
GCTATTATATGTGCAATTATTATTATCACACATTTACTTACACAAATTACTTTAAAACAT 
GAAAATATGGAGGGTGGATCCTTAGTGTTACAATTTTACATTCGTAATATTGTGATTTTT 
GGTACACCTTGCTTTATTAT CTTGTCACAGTTACTGACAAC CTTGAATTACCAAAAAGTC 
ACCTATAGATACTTAACTACACGCGTAAAATATATACTTATTCCTTACATATTAATGGGA 
TTGTTTTACAGTTATAGTGAATCATTATTAACAGATTCAAGTTTCAATAAACAATTCATT 
GAAAATGTCCTATTAGGTCAATGGTATGGCTATTTTATCGTTGTTATCATGCAATTCTTT 
ATTTTGAGTTATATCATTTTTAAAATTAACTATAACCTATTCAACAGTAAAATATTATTA 
TTGTTATCTTTTATTTTACAGCAATCATTTTTATATTACTTTACGAACAACACAGCGTTT 
CACGATACCGTGCTACACTATTATCCATTAAGTGAAAATACTATAATATTCGGATGGATT 
TTTTATTT CTTCTTAGGTGCATATATGGGTTATAACTACGAACGTGT ATTAAATTT CTTA 
GAACGTTATTTAGTTATTATGATTGTATTAGCTGTAGCTACTTATTTTGTGTTTATTGCG 
TTAGCAAATGGAGACTATTGGAACGTTACCAGCTTTTCATATTCATTAACACCATATAAT 
AGTATTATGTTTATTGTTATCTTGGGTATTTGCACGCATTTTAAAACAATGTTATTTAAT 
ACGATTCAAATGATTAGTGCTTTCTCATTCTTTATTTATTTATTACATCCAATCATTCTA 
GACTCATTGTTTGCATATACAAATATATTTGAGGATAATACAATGGTCTTTCTAGCGATA 
TCACTACTATTCATTTTAGGATTATGTATAGGTGTCGGCATGATATTGCGTGAATTCTAT 
ATCTTTAGGTTTATTATTGGAAAACAACCATATAAATTGAACATTAATGCTTATTAATTA 
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TTAAGCTATGTTAAAAACACGCGGTGGGCGAAATCAGTTTGAATTGACTGACTTCGTTTT 
ACCGCGTGTTTAATATTGTTATACATATATTCTAATTGCACATTTAAACTTCGTAAATGC 
CAATGGGAGTGGGACAGAAATGATAT TTTCGCAAAATT TATTTCGT CGTCCCACCCCAAC 
TTGCACATTATTGTAACCTGACTTTCCGCCAGCTTCTATGTTGGGGCCCCGCCAACTTGC 
ACATTATTGTAAGCTGACTTTCCGCCAGCTTCTTTGTTGGGGCCCCGCCAACTTGCATTG 
TTTGTAGAATTTCTTTTCGAAATTCTTTATGTTGGGGCCTCGCCAATGTTTTACTTGAAT 
AATTCTTTTAGAATTCTAAATAATGATCCGATTAATTGAAAGAAGTCTGCAGTCATTATT 
AATTCCTCCCTTTACTTTATAAATTATGCTTGCTTAGTATCAGTCAGCTTTTCAGTTTTC 
ACTAAATCGTCTGCTAAATGATGCCAAAAATCTTGTAATTCTTCTCTTGTGCGCACTGTA 
TCAGAACTGTCTTGTCCTACAAAGTCAACATGATCCCAATCATGTTTTGTAGGCGTCACT 
TGC CAAATGCCTTTTTGAATTTTAT CTGTCGCTTTTGTATAAGCTTGATTAAATGGATGT 
TGAGAAGAAATAACGGATACTAAACCATCGTTTTCTCGCCATTCTTTTTCAGTAGCTTTA 
CCGATTAAGTTACCAGTAATCACAAATGGGAAAAACATATTTAAGTCTGCTTTTTGTCTA 
TCGCTATTTAATGCTTTGTGCGTTGCTTCACCAGTGTATGTTTTATACACAATGTTAGGG 
TTCAACGACGTTTTACGATTTAAATCTGTTGCACCCTCACGCGTCAGATCGTAAAATCCA 
TTATCTTTTGATTTCCATAAATTAGATTGTTTAACGCGTTTGACATAATCAATATATGAT 
TCATTTGGCTTCTGTTTTAGACCCCATTGAGCCAACCCGAAGTCTACTCTTGAATTTTTA 
TTACCAAACATTTTACCGATATCAAATACGATTTGTCTCACTAAAGCTTCATTACCAGCT 
AAATCTGATGCGTGTGTACCATTATGTGGTGTTCCTAAAGTAGTAATTGATGAAATCATA 
TTGTCATGATTACCTTTGAATAGTGGAGAAATTTCGCCACCATGTTTCTTTTGArACTCT 
ATTTCTTCACGATTACCATTACGCAGTAATTCTTCTAGTTGACGTATCGTTTGACCGCCC 
ATACTATGTC CAACTAGGTGTAC CTTCTGT CCTGGTTTCCAGTCTTTGTAAATTC CT TCG 
TATGTTTTTCCATAACGTTCATGTCCATATTTTGCTGCATGTGCTGCACCATAATCTACA 
CGACCGCCTTTGATATAATAATAAAGTTCAACTGCGCGGTCATAGTTACTTCCAAAAGCA 
CTTATACTTGCTTCATAAGCTTTGTAACCATTTTCTTCTAAATCTTGGCGAATGTTCATT 
TTATTACCGCCCCAATAATGAGCTAACACTGAAGGATTAATATCATCTGTAAACCCATTG 
AAAC CAT G CAC T AAAACG AT AGGAT C C 



. LOCUS 66 (El) 



CAGGATT CGT TTTAT CTAACTCTTC CCCAAAAGCTGATAAGTGTTGTGTAGT TTGTGTTG 
TCATTACAGTAACTAAGATTGCTGTACCTATAGAGCCTGCTAATTGACGCATCGTATTTA 
AGAAAGCATTACCATGAGAGGCAAGTCGTCCCGGTAACGCATTAATAGCTGCAGTTACCA 
TTGGCATCATTATAAATGCCATACCAAATGAACGAAGTACATAGATACCCATGATTGTCA 
TATATGGTGTATCCATATTTAATTTAGTTAATTCCCATGTTGCATAAGTCATTACAGCAA 
TACCAAAGATAGCTAATGGTTTTAAACCAATAGTATCTAACAATTTACCTGCAAATGGTC 
CTAGTAGACCCATAATTAGAGAACCAGGTAATAATAACAATCCGGAATCTAATGCTGAGA 
ATCCGCGTAAATTTTGTAAATAAATCGGTAATAAAATCATACCACCATATAAACTTAAOV 
TTAGAACCATATTAATAATTGTTGTTAATGTAAATGTTGGGAATTTCAATACTTCTAAAT 
TCAACATTGGTGATTTCATTCTTAATTCTCTAATAACGAATAGAATAATAAAGATAATAC 
CAATCGCAAACATTGTTTCTATCTCTACTGAACCCCAACCTTTGTTGCCAGCTTCTGAGA 
AACCftTATAACAAAGCACCAAAACCAATCGTACTAAAAATGATACCTGGGATATCAGCTT 
TAGGGTTTGTTGTATATTGATATAACTTAAACCATACAAAACC^ATTAAAATAGCGATAA 
TCC CGATAATGAACATACCGTAAAACATCACAT TC CAATGGTAATTTTGTACAATATAAC 
, CTGATAATGTTGGACCAATTGCAGGTGCTAAAATCATTGCGATACCCATTGTACCCATGG 
CAGCACCACGTTTTTCAGGTGGATAAATTGTAATAATAACAATTGAACCTAATGGCATTA 
GTACACCTGCACCAATGGCTTGTAATACACGTCCAACCATCATGATTGGGAAATTCATTG 
AAATCGCACAGATTAATGAACCAATTGTAAAGAGTACTAACGCAACTAAAAATAATTTTC 
GATATGAATATTTATTAAATAGATACGCCGTAATTGGTATTAAAATACCGTTTACTAACA 
TGAATCCCGTCATCAACC^TTGCCCTGTTGACGCAGAAATATTAAATTCCGTATTAATTT 
TTGGTAAAG CAACATTTAATAATGTTTGGTTT AAAATCGCAATAAACAT AC CGAATAATA 
ATGCCGCTAATATTTTACCGCGTGAAACACCTTCACCAAAAATAAAGTTTTTATGTTCTT 
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TTTTTATTTTTTCATTCACTTTATATTCTTCTGATTCAGGATTTTTAGCAGCAACTGCTT | 

CCTCATCCTTATTATTAGTGAATGCTTCTTGATCTTTCTCAGACCCCTTTGTGTAACCAT 

TTAGACTAACTTGGCTATGATCATCTTGATTGTCAACACGCAACTCTTCATGCGTCATAC 

GTTGTGTCGATTGATCAGTTGTTTTGTCTAAATCACTAGCTTTAAATTTAGATTGATTTG 

ATTGACGTGTCGTAAATTGTTGTTCCTTTTGTTGGCGTTTGCCTTTTTTTCTTGATCTTA 

TTAAAAATAAATTGATAACCCCAACAATAATGAGCGCTAAAATAATGTAGCTAATAATGA 

AGGTCGTAGTCATTTAATGACCCCCTTAATTTTTATGGAITTTTACTTCAGCGTTCATTC 

CAGGAACAACTTGTTTAGACGGTTCTGATTCTAGAGTGATTTTAACAGGTATTACTTGAG 

AAACTTTAGTGTAGTTACC^TCACTATTTGATGATGGCATTAATGAAAAGCTTGCAGCAG 

TTGCTTTTCCAATACTATCAACTTTACCTTTAATAGAAGCTTTTTGACCGTCAATAGTCA ~ ~ 

CATCAACATCTTTACCTACTTCAACATCTTTAATATCTTTTTCGTCAATATTTGCTGTTA 

CATATAAATCATCTAAATTGTATGCATAAGCGATTGGGTTACCAGCTTGCACCATTGAAC 

CTTCCATACCATCTAATTTGGCAATTGTACCTTTTTGAGGCATT 



LOCUS 67 (F119) 



GATCAAAATTTTGAATTAAATACTGTCTCAATTTAAAGTCGAGTTCTTTAAGTGAAATCT 

CTTCTT TATAAATGTAGTGTACTC TACCGTACGT AGCAATACCGTCACCTT CATCTCTCT 

TGATTTGAAATCTTGGTGCGTTTATATAATCATAATAAGCGTCTTGATTTTTCTTAGTGA 

CACCACCATATGAAAACACTGTGCCATTACGGTTTTCCGCTTCTTTAACAACAAATATGT 

CTAATCC CGGATTTTTACGTGCTTTAAATCTTT CAATAT CTTTACCAAAT ATCTGTACTC 

TTGTGAATTTTCTATTT TTATCAAAGATAAGGTAATGCTTGC CACCTTTGCTATAACGAT 

AACCAGTAACATTTTTAAGTTCCTTACTTGCGCCACTATAGTAATCTCTTAAGTCAAAGA 

TATCTTT TGTCACATTTTCATATT TTGCTTTATGTT CACT CGC ATTTACAGTTTGATGCA 

ATGACGTTATTGTTCCTGTTGCTAAAATACCTAATGCTAAACTTGCTTTCGCAATTGCTG 

TCATTTTCATAGTTGTATGCTCCATTCGTAATTATTAGATTTGTTCGCTTACGTCTATTG 

AATCATACAGCTTTATTATAGTTAGCGTATTTGACCTTTCACATTAAACCATGTTTAATA 

AT CATTGAATCATTATTAAGTAAATTAAGGAATCT ATAATGTT CGTTAAATAAAACTGAT 

CCCGTTGTGCTTCACACCCGATAGATAGGGATTT ACAGATAAATTCAGGTC T CTT C CACG 

TC^TATTTGGACCCATCGAAAATTCGGGTTCTCAAATCATCGAACATAACAAAAGAAGCT 

AAGCAACATGTAGGCCGTTGTCACTTAACTTCTTGTTTTTCCGATGACAGCTTCTATTTA 

GAGAATGTCATGATTATTTTATATTCACTTCAATGTTATCAATATTAGTGCCATCTATGA 

CATCTGCCATGCGATTTTCTTGTAATTTTTTGTGCAATTCAAACGTGTACTTTCCACCGT 

TTTTCATTTTAATAACAATTTTACCTGAACCAACGTTACCGTACAGATTATTTTTTTCAA 

TAAGTTGTTTTCTCAATTTAAAATCAAGTTCTTTCAAGGAAATCTGTTCTTTAGTAATCT 

TGAATTCTGAAACATCATGAGAGATTGTACCTTTATTATCTTCCTTAGTAATTCTTACTC 

CTGCTTTGTGAT CAACTTTTTTACTATTACTCTTTGTGAT ACCAC CGACAGAATATTTTT 

CCAGATTGTAATTATTTTCTTCTAAAACGACAAATACATCGACATTCCTATGTACTCCTT 

CAC CATATTTT TTATCATCTTTAC CAACTAAAGCAATTTT ATATATGAAATAATCTGGGA 

CAACATTCATAAATCTT ATTGT CGT CCATTTTTTTAAAATAATAC CAATCTCATTTTTAA 

ATTCTAAACTTGGTTT CGTATAAT ACGCTCTTAAATCTT TAAATTTAGGATTTATTT CTG 

TTGGTACTTGTTTTGTGGTTGGCGATTGTGGTGTGTCTGATTTAGTAGATTGCATTGGTT 

GTGGCGTGTTTGTTGATGGAGGTGTTGTCACTTTAGTTGAAGGCGGTGTTGTCGCATTTG 

CTGTTTGTTGCGGTGCTTCTACTTTAGTTGAGGGCGGTGTTGTCGCGTTTGGTTTTGATT 

GCGGTGCTTCTATTTTAGTTGAGGGCGGTGTTGATTGTGGTGCTTCCACTTTAGTGGAAG 

ATAGTGTTGTCGCGTTTGCTGCTTGCGTTGTCGTTGTGATTACACCTGTTGTTAAAAGGC 

CTAGTGCTAAACTTGTTTTAGCAATCGTTGTTATTTTCATAGTTGTATGCTCCATTCGTA 

ATTATTAGATTTGTTCGATTACATTCATTGAATCATACAGCTTTATTATAGATGGCGTAT 

TGCTCCATTCACATTAAACCTTGTTTAACTATATTTGAATCATCGTTAAGTAAATTAAGA 

AATCCATAATGTTCGTTAAATAAAAATGATTTTGATGTGATTCAACACTTGGCACATTTG 

AAGTTTCGTCACTTTTAAGACATAGAAATGCCACTTTTACAAACAAATGAATATTCGTCT 

TTTTACATCATTACGCATAATAAAAGAAGCTAAGCAACATGTAAACCGTTGTCACTTAAC 

TTCTTGTTTTTCCGATGACAGCTTCTATTTAGAGAATGTCATGATTATTTTATATTCACT 

TCAATGTTATCAATATTAGTGCCATCTATGACGTCTGCCATACGATGCTCTTGCAGTTTT 
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TTGTGTAATTCAAACGTATATTTCCCACCGTTTTTCATTTTAATAACGATTGTTCCTGAA 
CCCATGTTACCGTAAAGATTATGTTTTTCAATAAGTTGTTTTCTCAATTTAAAATCAAGC 
TCTTTCAAGGAAATCTCTTCCTTAGTAATCATGTATTCTGAAACATCGCGTGAAATCATA 
CCTTGATTATCTTTTTTAGTAATGCTTAATTCTACTTTGTGATTAACTTTTTTACTATTA 
GTCTTCGTGATGCCACCGACAGAATATTTTTTCAATTGATATTTATTGTCTTCTAAAACG 
ATAAATACATCGATATTATCGTAAGGTCCATCTTTATATTTTTTCTCATCTTTTCCAACT 
AAAGCTATTTTATAGATGAACCTATTTGGAATAACATTCATAAACCTAACCGTCGTCCAT 
GGTTTGAGCATAAATCCAAACTGCTTTTCAAATTCAAAACTCGGTTTTGTATAATACGCT 
CTTAAATCTTCATATTTAGGAGTCATATCTGTTTGTGCTTGTTTTATGGTTGGAGATTGT 
GGTGTGTCTGATTTAGTAGATTGCATTGGTTGTGGCGTGTTTGTTGATGGAGGTGTTGTC 
ACTTTAGTTTTCGGCGTTGTGGATTCGGTTGTCGTTTGTGATTGTTCTTGTTTAGGCGCT 
GGCGTTGCTGATATATTAAGCGTTTTCTGCTCTTCTTGTTTAGGTTGTGATATTTTTTCT 
ATTTTGGAAGCTGAGGTTTTTTCCTCATTAGTATTTGGTGCCTTTTCGAGTTTAGGCGTG 
CGTTCTTGTCTTGTGTTAGCTGCTTGTGTTGTCGCTGAATTTGCACCTGCTGTTATGTTT 
ATCATTGCTAATCGCT CTGCTTTAAGCGTTGGTACTTTGTCAACTTT AGTT GAT TGTATT 
TTTTCTGCTTTGACCGATTGCGTCGTTACTGTAATTGCGCCTGTTGTTAAAAGCCCTAGT 
GCTAAACTGGTTTTAGCAATTGTTCTCATTTTCATAATTGTATGCTCCAATCTATATTAT 
ATTCGATTGTCTTTTTACGTAATTTGAATCATACAACATCATTATAGATGGCGTTCTAAG 
ATAATCACATTAAACCCCTTTTAACAATTATTGAAGTATTATTAAGTAATTTAAGCAAAA 
AATAATGAGTGAGTATGAGATTAATATAGCGTTTCTATGTGCCTTTGAAATAATTTTTAA 
GCATTAAAAAGAAGTTAAGCAACGTTTGATCGTCACTTAACCTCTCTATTTCAATTTCAA 
CTTATTTCGTCATCAAGTATATGTGTTATGCTTTTATAACTTTGATTTCAATTCTATCAA 
TATCTGTGACATTGATAACATCGGACATACGGTCTTCTTGTAACTTTTTATCCAATTCAA 
ATGTATACTTTCCATAGTATTTCTTTTTGACTGTAATTTTTCCTGTACTCATTTCACCGT 
AAAGAC CATAATT ATCAATAAGGTATTTTCTTAATTTAAAATCAATCT CTTTCAATGACA 
TCGCTTCTTTATCTATTTTAAATGGGAAAAAGTCATAATCAT 



LOCUS 68 (G27) 



GATCTGCTAATTCGTTTGTATTTTTOVCAACAATTTCATGCGCTTTTTCTTCACCTAAAA 
AATGAAACTCGTTTAACATTTCATCTGTAGTTCTAAAATGTGCTTCCGGTAAAGTTGAGC 
GATTAAGTGGATTGCCGGGTTGTGATGCTATTAAAATTTTACGTGCGATACCATCATGTT 
CAAACAAATAGTGTGCATTTCCTGTCGCAATAACAGGTATACCCGCTGTGTCACCTGCAT 
GTATTAAACGT TG ATAAATTTCATGTAATGT T TCAGTAT CTC TAAT AAG C T CTCTAT C AA 
TTAAATCTTGATAAAGTGC CGGTGGTTGAATTTCAATAAAATCATAATATTTGGCAAT TT 
TTTCAACT TGACTCTGGT C CTT CTGCATAACTGCCGTAAATAATTCACCTT CATCACACG 
CTGTACCTACCAATAATCCCTCACGATATTCATCTAACAATGAACGTGGAATTCGAGGTG 
TACGGTAGAAATACTTCAC CAATGATGCACTTACAATTTTAAATAGATTTTTAAGACCT T 
GTTGGTTTTGTACAATTAATGTGACATGACTAGGTCTTGCACGTTTATATGCATCTTCAT 
TACTGAGTTTTTTGTTGATTTCGTTATGATTTAATACGCCTAATTCTTTCATTTGTTGAA 
CCATTTTTATGAAAATGTAAGCTGTTGCTTCTGTATCATAAATGGCACGGTGATGTTGCG 
TTAATTCTACGCCATATTTTTTAGCCAAGAAATTCAAACCATGTTTACCATATTCAGTAT 
TAATCGTACGAGATAATTCTAAAGTATCGATAACACCATTCGTTGATGGT C CAAAC CCAA 
GACGTTCATATC C CGTATCGATGAAGCCCATATCAAACGAAGCATT ATG CG C TACGAATA 
TCGCATCGCCAACCCATTCTTTAAACTCTGTAAGTACTT CTTCAAT CTCAGGGGCATCTA 
CTAACATATCATGAGTAATATGCGTCAAATTGATAATCGTTTCCGATAATCGTTCATGCG 
GATTACTAAACCTTTCAAACTTATCGATGATTTCACCGTTATGAACTTTCACAGCTGCAA 
GCTCGATGATTTTATCATACTGATTTGATAAACCAGTTGTCTCAACGTCGAACACAACAT 
AAGTAGCATCTTTTAATACGACATCTTGTGGTTTGTATGCAATCGGAACACCATCATCAA 
CTAACATACCTTCCATACCGTATATCATTTTAATGCCATGTTTTTCCGCTGCTGCGTGAG 
CATCTGGAAATGCTTGCACAACATTATGGTCTGTAACCGCAATGGCTGGATGTCCCCAGT 
CTGCTGCCTGTTTAACATACGCACCAATATTGGGTATACCATCCATTTGGCTCATTGCAG 
TATGCAAGTGGAATTCTACACGCTTTTCTTCAGCCTTATCTTTTTTTGTCGCTTTTTTAA 
TCTCTTCAATATCAGACATCATCATAACTAAATCTCTAATAAATGTATCTTCTTCAATAC 
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GACCTTGAGCCCTAACCCATTTACCAACACTTAGCGCTTTAAAATGTTCTAAATCATCTT 
TGT T TTT ACG AGT AAACATT TTTAAAAC T AAAGAGT C CGT AT AGT CAGT C ACT T T AATT T 
CTACGATATGGCGACCACTTTTAAGTTCTTTTAAGTTTATATCAAAAATGA(^CCCTCTA 
TTGCAACTTTAAACTCTTCCTCAATAATAGATTCAATTGGTTTAATATTTTCAATTTGAA 
TCGGCTTACCAATTTGACACTTATCGACAGCACTTTCGTTGTTATCTTGTTGTTTCGCTT 
TTTCAGCTTTC^TTTTTTCAAGTTTCTCTGTTGCCAATCGTGCACTTTGTTCGTCTTCTT 
CTTGAATATGTGCTT CTAAAGAAGCT AAGTTTTGTTCTTGAT CATTATCATTTGTTTCGA 
ATATGATTTTATCGATATCAAAACCACAATTTCTAAACGCTTTGATAAGACTTCCATTAC 
ATGCCTTATCAAAATGATTACGTTCAATGTCATTTGATACCATTACTTTTAATACTTTTC 
CAGACATAATAAGCTTTTTCTGTTTCAATTGACCTTTAACTTTTGGAGATAAAGCTGTTT 
GGTCAATACAGTGCCCAAAGTATTTAATTGCATGTTCATCTTGATTCGTGCCATTTGTTA 
CCGTAAAACGACATGTAACGTTGGCGATATCTTTAAACTCTTGCTCTATTGCATTTATAA 
ATAATAAAT AATCTTCATGA.GCTAAGAATTGTGGT AATGTAAT ATGAAATT C CC ATGTT C 
TGTTTTTGTTAGAAACATCTATACGTGTCAGTTCACCTGAATTTAA 



LOCUS 69 (HHP) 

GATCCAGCGAGTGGTTACGCTAGCATTTTAGGTATCCCAACATTACAAACAGGTGTGTTC 

GGCGGTATTATAATCGGGGCC CTGGCAGCTTGGTGTTATAACAAGTT CTAT AACATTAAC" 

TTACCAT CTTATTTAGGTTTCTT CGCTGGTAAGCGTTTCGTAC CTATTATGATGGC TACA 

ACATC^TTTATTTTAGCATTCCCAATGGCATTAATTTGGCCAACGATTCAATC^GGATTA" 

AATGCATTCAGTACAGGATTATTAGATTCAAATACTGGTGTTGCCGTATTCTTATTTGGT 

TTCATCAAGCGTTTATTAATTCCATTCGGTCTACATCACATTTTCCACGCACCGTTCTGG" 

TTCGAGTTTGGTTCATGGAAAAATGCAGCTGGTGAAATTATTCACGGTGACCAACGTATC 

TTTATCGAACAAATTCGTGAAGGCGCACATTTGACAGCTGGTAAATTC^TGCAAGGTGAA 

TTCCCTGTTATGATGTTCGGTTTACCTGCAGC^GCTTTAGC^ATTTATCACACAGCTAAA 

CCTGAAAATAAGAAAGTAGTAGCAGGTTTAATGGGTTCTGCTGCTTTAACATCATTCTTA 

ACTGGTATTACAGAACCATTAGAATTCTCATTCTTATTTGTAGCACCATTATTATTCTTF 

ATTCACGCAGTACTTGATGGTTTATCATTCTTAACATTGTACTTATTAGATCTTCATCTA 

GGTTATACATTCT CAGGTGGTTT CATCGACTACTTCTTACTCGGTATACTACCTAATAAG 

ACACAATGGTGGTTAGTCATTCCTGTAGGTCTTGTATACGCAGTTATTTACTACTTCGT^ 

TTCCGATTCTTAATTGTAAAATTAAAATACAAAACACCAGGTCGTGAAGATAAACAATCA 

CAAGCGGCTACTGCTTCAGCAACTGAATTACCATATGCAGTATTAGAAGCTATGGGTGGC 

AAAGCAAACATTAAACATTTAGACGCTTGTATCACACGTCTACGTGTTGAAGTTAACGAC 

AAAT CTAAAGTTGATGTTCCTGGTTTGAAAGAT TTAGGCGCAT CTGGTGT ATTAGAAGTC" 

GG CAATAATATGCAAGCAATTTTTGGTCCTAAATCTGACCA^ 

CAGATTATGAATGGTCAAGTAGTAGAAAATCCTACTACTATGGAAGACGATAAAGACGAA 
ACTGTTGTTGTTGCAGAAGATAAATCTGCAACAAGCGAATTGAGCCATATCGTGCATGCA 
CCATTAACTGGTGAAGTAACACCATTATCAGAAGTGCCTGATCAAGTGTTCAGCGAAAAA 
ATGATGGGTGACGGTATCGCTATCAAACCTTCACAAGGTGAAGTTCGTGCACCATTCAAC 
GGTAAAGTACAAATGATTTTCCCAAC^W^CATGCAATTGGTCTTGTATC^GATAGTGCT 
TTAGAACTATTAATCCACATCGGTTTAGACACTGTTAAATTAAACGGAGAAGGCTTTACT 
TTACATGTTGAGGAAGGTCAAGAAGTTAAACAAGGTGATTTATTAATCAACTTTGATTTA 
GACTACAT C CGCAATCATGCAAAGAGTGATATTACGCCTATT ATCGTGACACAAGGAAAC 
ATTACAAACCTTGATTTTAAAC7VAGGTGAACATGGCAACATTTCATTTGGCGATCAATTA 
TTTGAAGCTAAATAATGCTTACTATAAACAGGTGCGTATACCTTCATAAGGTGACGCGCC 
TGTTTTTTCTTTGCTATTGTATTTTGCAGCATCATTGATAGTTCGCTCTCCCC ~~ 



LOCUS 70E100 



CCTTGAGTATGTTTACCTAAACGTTCTTGAGTAAGCTCATCAGCTTTATTCATCGCTTCA 
TTAGTAGCTGCTAACACTAAGTCTTGTAGCATTTCAATATCGTCTGGGTCTACAGCTTCT 
TCTTTGATTTCAACGTCGACAACTTCTTTATGACCAGTTACAGTAACTGCAACCATGCCA 
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CCGCCAGCTGTTCCTACAATACGCTCTTCTTTAAGTTTTTCTTGTTCTTGAGCCATTTTC 

TTTTGCATTTTTTGCATTTGTTTCATCATTTGTTGCATGTTTCCGCCACCGCGCATATTC 

CATTT C CT C CTTGAAAAT CAAT AAATATTT ATCAATAAAATGATG TTTCT TTCATT ATAC 

ATACGATTATATCG CTTGTCATGTATCACT CTTCATCTATCACATGTACAGTTTCTT CAC 

CGAAAAGATCTTTTGCTTTTTGAGCAATATCTGTTTGTTGTGCTTGTTGCTTTGGCATAT 

CATCGCCTTCGTTTTTACGATTTTGTAAATATTCCGTTCGAACTCTTTGCCATTGATCTG 

ATGGTACACCAACAACTTTAACGTTTTTATTAACGATATTACATACAACACTTTCTATAC 

TACTACGTTTCTCGTCGTCTTTATTGACGATTTCACAATGGATCTCTTCCTCAAATTTCA 

CAAGTACGTGATCTTCACTTGCCGCCACAGGTTCCGAATTTTGCAATAAACTAACGAGTG 

ATTTTTTAT CATTATTTTTGGCATGAT CAAT CAC TTCTTGC CAATGAT CTTTCAACAATT 

TGATAT CTG CCTTATTCGCTT TATCTAGCACTTTTGCAATTTGTTGCATTGAAAArG CAT 

TTTTAGATTTTTGTATGCCTCTCGCAGGCTTTTTCGAAGATTTTTGAACAGGAGCGACAC 

TCACTCCTTGTGCTTTTAGTGTTTTTAGTTCTTGCTCTAACTGTTCCATACGTTGCAACA 

ATACATCTGTGTTTGGCGATGAAGCAATTTGTGCTGGTTCAGCTACATTCGCAATCACTT 

GTGGTTGACCCTTAATCTGCTCAGCTAATTTTACTAACAACACTTCAAAATGAACGTTTT 

GATTCACACTAAAACGAATCGACACTAATGTATCATTAATAAGAT CAATGAT TTGATATA 

ACATATCTAATTCTAAGTTCATCAGTGCTCGATACTCAGTATCTTTCTCAGATGTTTTAT 

TCATAATCGTATCTCTGACAAAATAAATCATATCATTTATTAGGCGATTCACTTCTTTAC 

CTTCTGTTATAAACTGATGGTATTTTTTAAAAGATGCTTGTACGTCACCTTGTACAATAT 

CATCAAACAAGTGATCCAACGCTTCATCATGTACGCTACCTGTGACATTCAACGCATCTT 

GCAATGTTAACGTACCATCACCAAATGCAATAGCCTGATCCATAATACTTAATGCATCAC 

GCATACCCCCTTCAGACGCTTTAGCGATAAATGCCAAGGCTTCATCTTCACATTCAATTT 

GTTGTGCATCTGCTACAAATTTTAAACGTTCAACAATTTGATCTAGGCTAATTGCTTTAA 

AATCAAAACGTTGTGCCCTAGAAATGATTGTTGGAGGGATTTTATGTGGTTCTGTCGTTG 

CCAATATAAAAATAGCGTGTGCTGGAGGT TCTT CTAACGTCTTTAAAAGGGC ATTAAAAG 

CACCTGTTGTTAGCATGTGCACCTCATCTATAATATAAACTTTATATTTCGATTCACTTG 

GTGCATATTTAACTTTGTCTCTAATATTTCTTATTTCATCAACGCCATTATTACTAGCAG 

CATCAATTTCTATCACATCTGAATTAGTCCCCTGCGTAATGCCTTTACAAATATGACATT 

CATTACAAGGTTCTCCATCAGTGCTATTTAGACAGTTGATTGCTTTAGCAAACACTTTGG 

CAATACTCGTTTTCCCCGTACCTCTCGGACCACTAAAAATATAAGCATGCGACTGTTTTT 

CTTTCGAAATCGCATTGCGCAATGTCTTCGTGACATGTTCTTGTCCGACGACATCCTCGA 

AACTTTGGGGT CTGTACAT ACGATAT AAGG CTTGATAAT TCAAGTTAG CAC CTCCATAAA 

CAATTACCTCTCATTATAGCATGATAATACCTTTACTTCTTAATTGAACAATTAATAAAA 

ATGTTCTGGAAATTTTACGATT CCGTGTGGTGCAT CCGT CAAATTATCCCATAAATATTT 

TACAAGTAACGGTGCATCACCAGATTCTAATTTAATGTCATGCTCAGCAGCATTTTGATA 

ACCC^CTTTTCAAAGTAGTCAAAACAATGGTCTACAACAACCGTACTATACTCTTGTGC 

TTTGGCACGCTCTTCTACTGCTTGAACCAAGCCACGACCTAATTTTTGTCCACGTAATTC 

AGGATGAACTGATAAAGAGGCAATCGCCAAACCATAATACGTCTTATCATCACTATTAAT 

TTCTACTTCAATTAATAAAACGTGTCCAACGACATCGTTATTTTCATTTTTCGCTATTAC 

TTCTAATTCAAAATTATAGCAAGGAGATTTTCTTAAATGTTTTACTTTCGCACGTGCTTG 

CCAACTCGTTTCAGGATTATCATCAAAACTTTCTTCAATACTATTTAAAGATTTATCATA 

AT CTAACTCTGTTAAAGTACTTAAATATATTTG CATATGTC CTCCGTAGGCATTTGATTG 

TCAATAATCATAACGTATCTCATTAATAATTCTATTGTAAGATACTCCCCCTCATTTCAC 

CATCATTTCTTTATCATCAAATTATAACTTCTTACTTTTCATTGACACAAAAATCATT^ 

AACTGCACATCGAGTTCACTTGAATCAAACTTCACATATAAAAAAGCTACCT 

CATGTTC CACGTAT AATACGCTGAATTGTCTT CAAGAAAGTAGCTTCTATAATTATATAT 

TTTCAACTCTTAATAATCGGTTTAATATTTAAAAAATAAAAAACCGTGCACCTAAGCATC 

GAACGTAATTCACGAACGTAACCAAAGTCGTTAGCTAAATCTCGGCTACCCTACGGCACA 

TATGATGATCCACTTAATGCTGCTTCCGTCAGGACCTGACATGGTTCATGGGTTCATATT 

GCATAGGACCGAAATCTTCAAACACTACGTGCTTTGGGCAGACTTCGCAAAAATACGGCC 

TCAACAAAGGAATTAAGCCTCGCATAAAGCGGATTTCGAGTACAGGGAACCGCTACCTCC 

CCACCTAGCACGGCAAGATATATATTACTATATTTTAATAGTTAATTGCAAGTATAAATC 

ATTTATATCATTGTTTACTTTATACGACGTCTTGAGAAGTCATTAAATTTAAATTCATTT 

GCAAGATGTTTTGAAAT ATTAT ATTGAAACGGCATTGTATT TT CTAAATACACAATACTT 
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CGAACTGTTGCTGAATAAGCCAC CGATACATCACCAAACAATTGATATG CTT GTTCAT CA 
AACGGTTCAAAAGTAATAGACTTACTTGAATAACTAATATTAAGATTTAATACCTTTTCC 
AAATAATCATAAATAGAATCACT CGCAACATCATTACCTAT 



LOCUS 71 



CTTCTAACATATTAACCCACTCGTTTGTAGCAGCGTTAAAACCAACACCCGGCTCTGCGT 
1 TTTTCAAACGTTCTACAATAACAGAACCTTCTAATCCTGCATTTTCAGCAATTTGACGAA 
\ CTGGTGCAGTTAATGCTTTAAGTACAATATTTACACCTGTTTCAATGTCACCTTCAGCTT 

CAATTTCACTTACTTTTTGGTAAACATTTACTAATGCAGTACCACCACCTGCAACAATAC 

CTTCTTCAACTG CTGCACGTGTAGAATTTAATGCATCTT CAATACGTAATTTACGTTCTT 
. TAAGCTCTGTTTCACTTGCTGCACCTACTTTGATAACTGCAACACCACCTGCTAATTTAG 

CTAAGCGCTCTTGTAATTTTTCACGATC 



LOCUS 72 



CTAATAAATGCACCCTTTTGTAACCAATCATATTCAATGTATGGTTGATCCGTTACGGTA 
CATGTAATGACTACTT(^CCATTTGATACTGC^ 

TTAATTTCCGGACGCTGTTGTTGCCAT CTATCAACAAAGCGTG CACATGCTTCAGAGAAT 
TGATCGTAAACAAACACGCGTTCAATATGATCGAATTGCTCTAACATACTTTGTAATTGC 
TTGTCTCCGATTAGCCCGCATCC^TGATTGTTAAGTOTTTAAATCCTTTTTTAGCC^^ 
TGCTTTGCTGCAATCACTGAAACTGCTGCAGTACGCATACTACTAATTAAACTTGCTTCC 
ATAACTGCAATTGGATAATTCGTTT CTGGAT CATTCAAAATAATGACGCCACTTGCACGC 
TCCATATTACGTTTCGATGGATTGTCGTGCTTACTACCTATCCACTTAATACCTGAAATT 
GCGTGTTCACCACCGATATGACTTGGCATTGCAATAATTCGATCTGCGATGTGTCCATTT 
TCAGGATCCTGTCTTAAATACGGCTTAAGCGGTTGTACAAAATCATTGTGCGCATGGGC^ 
GTTAATGCTTCTGTTAATGCGTCCACATAAACTTGTGAATGATTACCTCCCGCTTGTTCA 
ATATCTGATCTATTTAAATACAACATCTCTCTATTCATTCTGATTTAACTCCTTGTCTTG 
ATTTCATTTTTTCTAACCATGTATCTGAATAAACTAAATCTAAGTAACGATCGCCTCGAT 
CTGGTAAAATCGTGACAATTGTTGCACCTTCTTCAATTGACGTTATCAACTGCTCAATCG 
: CTGCAATAATCGAACCTGTTGAACCTCCGGCAAATATGCCTTCATAATCAATCAGTTTTC 
GACAGCCCAAAGCAGATTGATAATCATCTACATGGATCACTTGATTAATTTCTGATCTAT 
TCAATATTTCGGGTACACGACTAGCACCGATACCAGGTAATTCTCTATTAATAGGTTTGT 
CACCAAAAATGACTGACCCTTTCGCATCAACAGCAACAATTTGTGCGTTTGGATGCA 
CTTTTATTTTTCTACTCATACCCATAATGCTACCTGTCGTGCTGACTGGCGCGACAAAAT 
AAT CTATAGGTTGCT TAATTGTTT CAACAATCTCTGTGCCTG CACCATGAT AATGGGATT 
GCCAATTTAACTCATTCGCATATTGATTAATCCAATATGCATCGTCAATAGTGGCTAACA 
GTTCTTGCACCTTTGCAATACGAGTCATTAAATAACCCCCATGTGCATCAGGTTCTTCAA 
CCATTTCTACATTGGCACCATAACTTTTAATAATTTTCAAATTTGTTGGTGATATTTTAG 
GATC 



LOCUS 73 



ATCTTGTAATTCTTGTGCCCCAACGTTTGATGTCATTATGATAATTGTATTTCTGAAATC 
AACTGTACGTCCTTTTGTATCTGTCAAATGTCCATCATCTAAAACTTGTAATAGAATATT 
AAATA<^TCTGGATGAGCTTTTTCAATTTCAT(^W^TAAAATTAC^GAATATGGTTTACG 
T CTAACTTTTTCAGTTAATTGTC CAC CATCAT CATGACCAAC ATATCCTGGAGGAGCACC 
AACTAATCGGCTCACTGCGTGTTTTTCCATAAATTCACTCATGTCTACACGGATCATCGC 
ATCATCATCGCCAAACATTGATTCAGCTAAAGCTCTAGCTAATTCAGTTTTACCAACACC 
AGTTGGTCCAAGGAAGATAAAGCTACCAATTGGTCGTTTAGGATCTTTTAACCCTGCACG 
GGCACGTCTAACCGCTTTACTGATTGAATTAACAGCATCTTTTTGCCCAATAACTCTCTC 
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ATGTAATGTATCTTCTAGACTAAGAAGTTTTTCAGATTCTGTTTCATTGATTTTAGTTAA 
TGGGATACCTGTCCATCCTGCAATAACTTCAGCAATATCTTCTTCTGACAATGAAGTTGA 
CATGCCATTTTGTGCATTCTTCCATTCATTTTTAGCTTCTTCATATTGCTrTTCAAGTTT 
TGTTTGTTTAT CACGCAGGTTAGCAGCATTTT CAAACTCTTGAGCATGTACTGCGGCATC 
TTTTTCATTTTTAACTTTTTCAATTTCTTGTTCAATTTCTTTTAAATTATTAGGTGTCGT 
ATGACTCTTAAGTCTTACTTTAGAACTTGCTTCATCAATTAAATCAATTGCTTTATCTGG 
TAAGAAACGATCTGAAACGTAT CTGTT ACTTAATTTAACAGCTGCTTCAAT AGCTT CGTC 
TGAAATATTAATACGATGGTGTGCTTCGTAACGATCTCTTAATCCTTTTAAAATAGCAAC 
TGTATCTACTACTGAAGGTTCATCAACTTGTACAGGTTGGAAACGACGTTCTAAAGCCGC 
GTCTTTTTCAATATTTTTGCGATATT CAT CTAATGTAGTAGCACCAATACATTGTAATT C 
ACCACGTGCTAATGCCGGCTTCAAAATATTCGAAGCATCGATAGCACCTT CAGCAC CAC C 
AGCACCAACTAAAGTATGCAACTCATCAATAAATAGGATGACATTACCTGCTTGTTGGAT 
TTCTTC CATAACCTTTTT CAGACGCTCTTCAAATT CACGACGATATTTAGTAC CTGCAAC 
TACTGTTCCCATATCTAAAGACATAACACGCTTATCTTTTAATGTCTCTGGTACCTCATT 
ATTCACTATGGCTTGCGCTAAACCTTCAGCAATAGCAGTTTTACCAACACCTGGCTCTCC 
AATAAGCACAGGATTGTTTTTCGTACGTCTACTTAATACTTCAATTACACGTGTAATTTC 
TTTAT CACGTC CTATAAC AGGAT C 



LOCUS 74 



TATATAAATGATCATTTCAAATGATATAAATATTGTGAGAGTGATACAGAATTGATAGAC 

AATG CTCAC CTGTATATGATGACATGAAGCATTTTAAAACTACCGCAATCTCAACATAAA 

AATACCGAGACTTCCAAATAGAAACCTCGGTACATTTACTTCAATTATATTTATACATCA 

TCATAGCTGACTTCTTTTTCAGCTACAGTTTTACCGTCAACTTTAACAATATAACTTGCT 

GTTTT TCCTTTTTCAATTCTTAAAGGAATGT CTATACGTTGATCACTAGTAATATCGAAA 

CTACCTTTTTCAGTTGAACCGTCATTATCTTTATCTTTAATATAAACTTTAACTTTTTGT 

GACTTATCATTTTTACCAGTGTATGGTACATCTACCGATTCAGTTGTCGTTTTGACATCT 

GATGAGTCACTTTTTTTACCTTTAGAAACAACAAATGAAATCGTTGACCCCTCATCTACT 

GATTTTC CTTTAGGAGATTGAGAAATCACATCACCCTCATCAATATCGT CACTATACTCT 

TCCTTACTTTCAACTTTAAACCCTTTTTCTTCTAAGGCTTTTTTAGCTTTGCTAAAGGAT 

TTATGTTCAAAGTCTTCTACATAAACTTGCTTAATGCCTAAAGATTCATATAGTTTAATA 

TTAGAATCATGAATAGCGATTTCAGTATTTGCGGTTACACTTTGATTTGCAATGTATCCT 

TTTGGCGCTTGATTATTATATACTTTTTCAATCGTAACATCTTTAAGACCTAACGATTTT 

AATTTCTGCAAGGCTTCCTCCTTAGGTAAACCAATGACATTTGGCATTTTAACCTTTTCA 

GGGCCCTTTGATATAACAACATCAACACTGTCACCACGTTCAAC^CGTTCACC^GTATTA 

GGAGTTGTCTTAATAATTTCATTTTCAGGATATTTATCACTATAACTTCTAGAAATTTTA 

CCCAATTTC^GGTTGTTTTTATTGAATATTTGCTCTGCTTCTTTTACAGATTTCCCGATT 

ACATCAGGTGTCTCTTCGTATTTATTACGAAACATTGCCATTGCCACAAAAGAAAGA^ 

GCAATCATTAACAACGAAAAGATTAGTGATAAGAGCACAATCTTTCGTGTTGATTTCTTT 

TTAGGTTTTGGTTCGTACACCGTACCTTCTGGCTTTTGGAATTGCTGATGATGAGCAGGC 

CCATTTACAATAGGTACTTGCGTCGTTTCACGTTTAGGTTGATTCGACTTATGTTCACTA 

ATATGCTTTGCTAGATCTTCTTTTTTCAAAGGTACCGCTATCGTTTTCATTTTATCGAGT 

TCATAGACATCTTCATTCGCTCGATTTTCATGTAAAACACTACTCAAATCATCTTTCATT 

TCTTGAATTGTTTTGTAACGATTCGCTTTGTCTYTTTCTGTAGCGCGTAAAATGACATTA 

CTTAAAGATTGCGGAATATCCTTACGTACAT CTGTTGTCACATTTGGCACAGAATC CTGA 

ATATGTTTAATCGCAATGCTAACTGCAGTTTCTCCATTAAAGGGTGGTTCACCAACAAGC 

ATTTCATATAAC ACAATACCTATAGAATAAATAT CTGTACATT CAT C CGTTGCCTCACCT 

TTTGCTTGTTCTGG CGAAAAGTACTGCACAGTAC CT AACACATGATT AGT CTGAGTTAAA 

GACGTCTCACTTAAAGCTTTAGCAATTCCAAAAT CAAATATTTTCAAC GTTTT ATTGCTG 

TCAATTAATATATTTTGTGGCTTAATATCTCTATGTACAATACGCATATCATGCGCATGT 

TTAATGCCATCCAATATTTGATTCGTAAAATTAATCGCTGTGTCAACACTTAATGGCCCA 

TGACTT TCAATATACTCAG AC AAAGTCGGACCTTCGAT ATATTCCAT TACTAAGTAGTAA 

CAGTCATCTTCTTC^TCAACATCGATCATACTTACTATATTTTGATGTGATAGCTGTGAT 

GAGTTATGTACTTCTCGTTCAAAACGTTTTAATGTTTCTTCTTTTTCTCTAGGTGGTATA 
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AAAATCGCCTTAATTGCAACTTTAATGTTAAGTATCGTATCTTCAGCAAGATAAACGGTA 
CT(^TGCCACCGCCGCO^GCTTATCTA(^TTTTATATCGTTCATTTATTATTTTACCT 
ATCATACTTTATCACCTT CAATAG CCGCGAGTATGAAAGTAACGTTATCTT TCGAATGGT 
TATCTAATGCCAATTGCATTAATTGATC ^~ 



LOCUS 75 



TAGGTCCTCATCAGCAATCGCTTTTTCAATTTCTGGTAATAAAGGACCTGAATTACCGAT 
AGAAGTTGTACATCCATAACCAACCAAGTTGAAGCCTAAATCATCTAAATAAGGTTGTAA 
GCCAGCATCTCTTAAATATCCGGTAACAACTTTTGATCCTGGTGCTAGAGAAGTTTTAAC 
GTATTCAGGAACTTTCAAGCCTTTTTCAACTGCTTTTTTAGCAACTAAACCTGCACCTAA 
CATTACATAAGGGTTAGATGTATTTGTACATGATGTAATTGCTGCTATTGCAATATCACC 
TGTTTTCATTGTAGCTTTTGATCCATCTTTAAAGTTAATTTCAGCTTTCTTATCAAATTC 
ACTTTTAT CTAAACCGTGTCCTTGGTTGCCTGCTGGAGCTGTT ACAGAATTTT CAAATGA 
TGATTTCATATCACTTAAGAAAATTAAATCTTGAGGACGTTTTGGTCCTGAAAGCGATGC 
TTCAACTGTTGATAAATCCAATT CGATAACATCTGTATAAT TAGGATC TT CTTT CTCAAC 
ATCAAAGAACATATGGTTTTGTTTCAAATATTCTTTTACTAGCGCGATATGTTCGTCTGA 
TCTACCAGTTAACTTCATATATTTAAGAGATTCATCATCAACTGGGAAGAATCCGCAAGT 
TGCTCCATACT CTGGTGCCATGT TTGCAATTGTAGCACGGT CTGCTAGTGGTAAATGTTG 
TACACCTGGACCAAAGAACTCCACAAATTTACCAACAACACCTTTTTTACGTAGCTCTTG 
AGTTACTCTTAACGCTAAATCAGTTGCTGTTGCGCCTTGTGGTAATGAATTTACTAGTCG 
TAC^CCAATAACCTCTGGAATTGGGAAATAAGAAGGTTGTCCAAGCATTCCAGCTTCAGC 
TTCAATACCAC CAACACC CCATC CTAGTACGCCAATACCATTTAT CATTGTTGTATGTGA 
ATCAGTACCAACTAATGTATCTGGAAATGCAGTTTTTTCACCATCTACATCACGAACATG 
TACAACACTTGCTAAATATTCTAAGTTAACTTGGTGAACTATTCCAGTTGCAGGAGGAAC 
TGCATTGTAATTATCAAATGCTTTCGTTGCCCAATTTAAAAACTGATAACGTTCATAGTT 
ACGTTCAAATTCTAATTTCATATTACGTTCAAGAGCTTCTGGATTTGCATAGCTATCCAC 
TTGAACTGAGTGGTCAATAACTAAATCCACCGGTACTTCTGGATTAATTTTAGTAATATC 
TCCCCCAACGTCATCCATTGCTTTACGTAAAGAAGCTAAATCAACTACGGCTGGTACACC 
TGTGAAATCTTGTAAAATAACACGAGAAGGTTTAAATGGT ACCTCGC CTT CATTTCCAT C 
TTTTCCAAACTGACTTAAAGCTTTAATATGATCGTCTGTAATTACAAAATCATCTTCTTG 
ACGAAGTAAAGATTCTAACAAAACACGAATTGAATAAGGTAAATTGGAAACTTTAGTAAT 
ACCTTGCTCTTCTACAGCTTTTAAATCATAGTAAGTATAACTTTGGCCATTCAAGTCAAA 
ATGTTTTTTTGATTGCTCTTTAAAATTTGCAGCCATTTAATGATCC 



LOCUS 76 



TGCGTTCTCTTOVACACATGGCGCATCATCTTCTAAATGACTACCCATAAATTGTTTAAC 
AAATTCACTTTGAGGATTATTTTTAAATCCTTCTGGTGTGTCAATTTGTTCAATATGCCC 
TTCATT CAAAAGACAAAT CTTATCACCAAGTTTCATCGCCTCTTGAATATC ATGTGTAAC 
AAATATGATTGTCTTCTTAATTTTAGTTTGTAATTCAATTAAATCATCTTGAAGTTTTTC 
TCGGCTGATTGGGTCTAATGCACTAAACGGTTCATCCATTAAAATAACTGGTGGATCAGC 
TG CTAACGCACGT ATAACT C CTACACGTTGTCGTTGCC CC CCTGACAATTCATCAGGTTT 
TCTGTTTTTATATTTTTCAGGTTCTAATCCAACCATTTCAAGTAATTCATCTACTCTTTT 
ATCTATATCTTTTTCTTTCCACTTTTTCATTTGTGGCACTTGTGCAATATTTTCTTTGAT 
TGTCATATGTGGGAATAATGCAAT CTGCTGCAATACGTATC CAATATCC CAACGCATTTC 
GTATACTGGATAATCACTTATTGGTTTATCTTTAAAATAAATATAACCTTCACTTAAGTG 
AATGAGTCGATTAATCATTTTTAATGTCGTAGTTTTTCCACAACCTGAAGGTCCAATTAG 
CACAAAAAATTCACCCT CATTAAT ATTGAAACT AATGTTAT CGACAGCAAC ATGTTTGC C 
ATAACGCTTAGTTACATTTTTAAACTTAATCACTTTGCCACCTCTTTTTTTCTCATAGCA 
TAAAAC CGAGATTATATGTATGTATT CCCTATTTAACCACGTT TATTACAATTTTCAAAT 
TTAAATGATTTATCCTTGAACTTTTTTAATAAAATAATGAATAATAGGTAATCTCCAGTT 
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AAGAAATAGTGTTATTTTACCTTGAATTCAAAAAAACACCCAGTAAAACAAGGAATGCTT 
ACTAGGTGTCTTCACTATACTTTGGCTTTATAATTTTGAATCGTTTCTA7WVAATGCTGGA 
CAATAATGTTTTAATTTGTAACTACCTACGCCATCAATATTAATCATATCTTGTTTCGAA 
GCAGGCTTACGTTTAGCAAATTCCTCCAACGTGTAATCAGAAAATATACTTACAGGTGCT 
ATCGTTAATTTGTCACTTAACTTTTTACGAACTTCTACCAACTGACTGAATAATACTCGG 
TCAACCCCTTCAACCGTATTTATAAATACTTTTTCAGTCGCTTTTTGCTTAAATGGTGTT 
GTGAATACTT CT ACTTCAT TACT GAGTAATT TTTTAATTGAAGTAT CAC ACATTAAT ATT 
TCGTCATTTTCATTTAAGAACCCTTTGAATCTTAATTCATCTATTAAGTGACTTAATTCT 
GATGTTGTGTAACCTTTCATTAAACCATG 



LOCUS 77 

TGGACCTGTTAATCCAGAAGTCGGCAATATGTTTAACTTCACTGAAACGTAAATAATAAG 
TATTGAaGCTATCCAATATGATGGTAATGCAGTTAGAAAGAAAGCCACTGAACGTATCGC 
ACGATC 



LOCUS 78 



GATCTTCAGCTTGATGTTTTCGTTTGATTAAATTGGTAAAATAGAA 

ACGCAATCCACAAAAATGGCAAGC^CTAAAATAATGTTTGGGGGTGCTTGTGCTTTTGT^ 
GATTGCGGTCGATTATTTATATTGCATGATTTGATTAATTTGATTGATTATATTGGACAT 
GATGGTGTTGGCGGGATGCGTTGTTGCTAGTCGCGGGCTTTGTCCACTCCACATATGTAT 
TAACTCTTTGTCGCCGATGTTTGCTGCGGCTTTTCTTATGCTACTTGTTAGCTCATTTTG 
TATTGGATAATCTGGGATATCGCCTTCGTATTGGGACATTTCTTCGATAAACCTATTGTT 
GATACCGCGTGCAAGCTTTCCACTAAACGCTTTTGTAATGACTGTATCTGTTTCTTTACT 
ATTTATAATTGCATCTCGCAGTAGTTCTGATGCATTACTGTCTTGTGATGTTAAAAATGC 
GGTGCCCATTTGTACCCCTTCTGCACCTAAGACAATACTTGCCAAAACTCCTCTACCATC 
CATAAT T C(^CCAGCGGCAATGACCGGAATTGAAACGAC ATCTACAATT TGTGGCACTAA 
AGATATTGTTCCAACCATAGGTAATTGATTTTTAGGTTTTAAAAATGAACCACGATGTCC 
ACCTGCTTC^CTACCTTGAGCAACGATAGCATCCATACCCGCTTTTTCATTCGCAATAGC 
TTCATCAACACTTGTTGCTGTACCTATAAGTTTGACATTCGCTGCTTTCAACCTGCTTAT 
AATCTGTTCGCTTGGAATTCC?^AAAGTAAAACAACATACAGGCACTTGCTTTTTAATTAT 
CGTATCAATATGACACTTAAATTGTTGTTCTTCGGTAATTTTTACAACCGGCTCTTCTAA 
ATGTAATGCGCGTCGATAAGGTTTTAACCATGCATTCATATTTTCAATTTGACTACTGGT 
ATATGATTGTTGACTTGGTACAAAGACATTTACGCCAAAAGAATTTGACGTTAATTGGCG 
TACATAATCTATTTCATCTTCCAATTGCTGCGTATTAAAGTAACCTGCGCCTATTGTGCC 
TAACCCACCACTGTTACTTACTGATGCAACTAATTTCGGTGTCGTACTTCCTGCCATACC 
TGCTTGTATAATTGGATATTCAATACTTAACATTTGAGTAAGTCGATTCTTATTCCACAT 
AGCTGTTCGCTCCTTATATAGATACGTTGCGATTTTTCCGTTGTTGAAATTGAATTTGCT 
GTTGAGAAAGTTTTTCTTTTTCCTTTTTATCCATCTCATCTTCAATTTCCATACCTAATA 
ATTCTTCAATTAAGTCTTCATGTGACACTATCGCTTCAGTACCACCAAATTCGTCCAACA 
CAATTGCTAAATGTTTTCTAGAAATAGTCATCTTACGTAATACCCATTCAGCTTTATTGT 
GTTCATTCACAAATAATGGCTTAGCTGAATAGTTTGTAATTTGATTTTCTTTTTTATTAC 
TCCAAGCCAACAGATATTTAGAATGAAACACCCCAATAATGTTATCAATATCTCCCTCGT 
ACACTGGATATCTAGTGTATGGCTTATTCATAACCGTTTCATAAACTTCTTCGTATGTCG 
CATTTGAAGCAAATGCCGTCACATTAATTCTAGGTGTTGTATCTACATCTTTTACTTTTA 
AATTTTCAAAATTAATGACACCTTCCAACCTACTCGTCTCAATTTCATTTAAAGCACCTT 
(^TGTC(^GC^TTGCTAACATTGTTTTAAATTCTTCTTTTGAAAATTGATGTTCTTGAG 
GTTGGCCCTTAGATAAACTTCGATTAATACTGTCCGTCAACTTATTTAAAAGTAATGTGA 
TAGGACGGAACACAATGAC ACAAATATTAATAATTGGATATACAAG CCTTGTTATT TTAT 
CTGGAAATGTTGCAGCGACAGACTTGGGAATCACTTCGGAGATCAAAATGATAACAACTG 
TTAAAACAGCTGATGCAATACCAACGCTAATCCCCCAACGTAAAGCCATAATTGTAACAA 
GTGTTGGTAATAAAATATTCGCGACATTATTCCCAATTAGAATCGTTGTAATAAACTCAC 
TTGGTTTTTCAAGTAACTTTACAATGCCTTTTGCTTTTTTATCACCTTTGTCAGCTTCAG 
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rTTTAAATTTTGCTTTATTGGCAGCCGTTAATGCCGTCTCGCTTCCTGAAAAGAAAAACG 
AAATAAATATCAATATAATTATGGCAATGATC 



LOCUS 79 



GAT CTT C AATTT C ACAAGGAATCCATGATTGAATTTGCTTTAATGTAACATTAATCATAA 
TAACAACCTCAGTTAGTCAATTTTGTATTTATTTTTCTGTTTATCCTGGTGACGTTCTTT 
AGCAAGCTCGATAAGTTTTGTAATCAATTCTGGATAAGATAAGCCCATATTTTCCCATAA 
CTTTGGATACATACTGAAAGCCGTAAATCCAGGCATTGCATTTGTTTCATTAATATATAT 
TTGGTTGTCTTCTGTTACAAAGAAATCAGCACGGACTAAACCAGAACAATCTGTCGCTTT 
GAATGCCTCTAATGCCATATTTCTAAGCGTTAATTGAACATCTTCGTCTAAGTCAGCTGG 
AATTTGTAATTGAACCTTACCATCTTTATATTTTGATTTGTAATCGTAAAACGCGACATC 
TTTTACGACTTCACCTGGCCATGTCGCTTCAGGATAGTCATTTCCTAAAACTGCTACTTC 
AATTTCACGTGCGTTAACGCCTTGTTCTATAACAAGCTTACGGTCAAATTGGAATGCTTC 
TTTAATACCTTCTTTAAGTTCCGCTTCATTATTACATTTACTGATACCTACACTTGACCC 
TAAGTTAGCAGGTTTAACAAAGACTGGGTAATTTAATTTATCATTTACTAATTTTAAAAT 
GTTATGTTCATATTTTTCATATTCAGAACGTAAGAAACTAATATAAGGTAACTGTGGTAA 
CCCTCGATGTTCAAATAATTGTTTCATTACAAGTTTGTCCATAGAACTTGCAGCTGACAA 
TACACCATTTCCTACATATGGTACATCCAAAACTTCAAAAAGCCCTTGAATCGTGCCATC 
TTC ACCATTAGGAC C ATGTAATAATGGGAATACTGCATCGTATGGT TGTC CTGAACTACT 
TTCTTTCAATAGCTGTGAAATCTCAAGCGCCTCTCCATTTTCTAAATGAAGCTCATCAGT 
AGATTTAATTTCAGCTGTAATATTATTTTGCTTTCTCCAATCACCATCATTGGTAATATA 
AATGATATCAACATGATATTTGTCTTTATCTATTGCATTTAATACATTTTGTGCTGTCAG 
AATCGATACTT CGTGTT CTGCACTTTT CC CT CCAAAAACGAT ACAAAT ATTTTCTTTTGT 
CATTTCGTTTTCCTCCAATGATATATCAGGGTTTGCTACCTTAATATAAATTAATATTGA 
TTTAGTCCT ATTGTTAATTGATTTATT CGCATCTTTGAAT CTTAAT AGTAT CACATTTT A 
ATGCTATTTTGCATTTTAAAAACGAGGACTTATGTGTCTGTATCTATGTTGATTCATTTA 
TAATCAGAACAATATTCCCTTCTATTTTATTCCTAATTCAAATTGAAATCTATAGCTGAT 
ATCACTGTGATATTCTAGCTAATTTTTAAAAAGTCATGTAAAATTGATATAAACATTAGT 
GAGTATAAAAGGAGTTTGCAATGAATTATTCATCTCGTCAACAGCCGGATAAGCATTGGC 
TTCGCAAAGTAGACTGGGTATTAGTAGCCACTATAGCTGTTTTAGCAATTTTCAGTGTTC 
TGCTTATTAACTCGGCAATGGGCGGTGGTCAATACAGTGCTAATTTCGGTATCAGACAAA 
TTTTTTATTACATTTTAGGTGCAATTTTTGCAGGTATCATCATGTTTATTTCACCTAAAA 
AGATTAAACATTATACATATTTATTGTATTTCTTAATCTGTCTATTATTAATAGGCTTGC 
TCGTTATTCCTGAGTCACCTATTACACCTATTATCAATGGTGCCAAAAGTTGGTACACGT 
TTGGCCCTATCAGTATTCAGCCATCTGAATTCATGAAAATTATTTTAATTTTAGCATTAG 
CGCGTGTCGTTTCTAGACATAATCAATTCACATTCAATAAATCATT C CAAAGTGATTTGT 
TATTATTTTTCAAAATTATTGGTGTCTCGTTAGTACCAAGTATTTTAATATTACTGCAAA 
ATGACCTAGGAACTACATTAGTATTAGCTGCTATTATTGCAGGTGTGATGTTAGTAAGTG 
GTATAACATGGCGTATCTTAGCACCTATCTTTATTACAGGTATTGTTGGTGCAATGACAG 
TCATTTTAGGTATT CTATATGCACCCGC ATTAATTGAAAATTTATTAGGTGT CCAACTGT 
ATCAAATGGGACGAATCAATTCATGGCTTGACCCCTATACATATAGTAGTGGTGATGGCT 
ATCATTTAACTGAATCACTTAAAGCTATCGGTTCTGGACAGTTACTAGGTAAAGGATACA 
ATCACGGTGAAGTTTATATACCTGAAAATCATACTGACTTTATCTTTTCAGTGATTGGAG 
AGGAACTTGGCTTTATCGGTTCTGTCATATTGATCTTAATATTTTTATTTTTAATCTTCC 
ATCTAATAAGATTAGCTGCGAAAATTGAAGATCAATTTAACAAAATCTTTATCGTTGGTT 
TCGTCACTTTACTTGTGTTCCATATTTTACAAAATATTGGTATGACAATTCAGTTGTTAC 
CAATCACTGGTATTCCATTACCATTTATTAGTTATGGTGGTAGTGCGCTATGGAGTATGA 
TGACTGGAATAGGTATAGTCTTATCAATTTATTATCATGAACCAAAACGATATGTCGATT 
TATACCATCCAAAAAGTAATTAATTTAAACTATTTTGAGTTTCAAATATCATAACTTTTC 
AAGATGACGTTATAT AGT CTATTTACGTCGT CGATTTAAAATGTCATATATAGATATTAC 
TCGATAATAACAATCCCTCTTTGAAGTACACATTGTAAAATGTACACTCTAAAGAGGGAT 
TTTGTTATATAGTAC TTGCTTTCATTTTAGTAAATCCAGT CAAAAAAGCTATCATCGAAT 
AGTCCGACGATAGCTTTAACGGTGTGTGATTCACAATCACAGTCAATTATTTTAATTCGT 
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GACTTACTTTATTAGATGCTGGCAAAGTATTAATAATGTCTAAACGAGATTTAGTTTTTT 
TAATATTCACACCTAATGATGACAATAGTTTGACTACATTTTGAATCTTTTCAGGACGTT 

TCATTATTATCACCTCGTTTGGATC 



LOCUS 80 



GATCATGGCA 

TTGTATTTAATGCAAGTCTACCTTTGTACAAAGATGCCATCCATCAAAAAGGATCAATGC 

GCAGTAATGACAATGGTGATGATATGAGTATGATGGTGGGTACAGTGCTGAGTGGCTTTG 

aatatcgagcgcaaaaagaaaagtatgataacttatataaattcttcaaagaaaatgaaa 
agaaatatcaatatacaggctttacaaaagaggcaattaacaagacacaaaatgtcggat 
ataaaaatgaatatttttatattacatactcttctagaagtttaaaagaatatcgaaagt" 
attatgaaccactgattcgaaaaaatgataaagaatttaaagaaggaatggaacgagcaa" 

GAAAAGAAGTGAATTACGCTGCAAATACAGATGCTGTTGCTACACTTTTTTCTACTAAGA 

aaaactttactaaagacaatacagtagatgatgtaatcgaactaagtgataaattatata 

atttaaaaaataaaccagataaatctacaatcacaatacaaatagggaaacccactatta 

atactaagaaagccttttatgatgataatcgtccaatagaatatggggtgcacagtaaag" 

atgaataaaattaatgatagggatttaacagaattaagtagttactgggtttatcaaaaF 

attgatataaaaaaagaatttaaagttaatggaaaaaggtttaaacaagtagacagtta^ 

aatgatgataagaatagtaatttgaatggtgctgctgatattaaaatatatgagttatta" 

gatgataaaagtaaaccaactggtcaacagacaataatttatcaaggaacatctaatgag' 

gcaattaatccaaataatccattaaaatcatcggggtttggagatgattggctccaaaat 

gctaaattaatgaataatgataatgaaagcacagattatttaaagcaaacagatcaatta 

TCAAATCAATATAAAATAAAGTTAGAAGATGCAGATAGATTATCAAATAGTGATTTTTTA 
AAAAAATATAGAATGGAATC^GTAACTTCAAAAACAAAACCATTGTGGCGGATGGCGGT" 
AATTCGGAAGGCGGTGCAGGAGCAAAATATCAAGGAGCGAAACATCCGAATGAAAAAGTT 
GTTGCTACTGACTCAGCAATGATTCCTTATGCTGCTTGGCAGAAATTTGCTAGACCACGC 
TTTGATAATATGATTAGTTTTAATAGTACCAACGATTTATTAACATGGTTACAAGATCCA' 
TTCATCAAAGATATGCCAGGAAAACGCGTTAACATTAATGATGGTGTGCCCAGGTTAGAT 
ACTTTAATAGACAGCCATGTAGGTTATAAAAGGAAGTTAAATAGAAAAGATAACACATAC 
GATACTGTACCACTAATCAAAATAAAGTCGGTAAAAGATACAGAAATTAAAAATGGAAAA 
AAAGTAAAAAAGACTATTAACATAACATTAGATATGGATGGGCGAATTCCAATAAATGTT 
TGGACAGGAGATTCGATTGCACGTTCTGGAAGAGgAACTTTAATTAAACTTAATTTAGAA 
AATCTTGATGCGTTGAGTAAACTGATTACTGGTGAAACAAGTGGTATGTTAGCAGAATGC" 
GTAATCTTTTTAAATGAAAGTTTTAACATCTCAGAAAATGAAAATAAAAATTTTGCAGAT 
AGAAAGAAACAATTATCAGAAGGATTTAAGGATAAGATTAACTTATTTCAGTTAGAAGAA 
ATGGAAAGAACTTTAATTAGTAAAATAAACTCACTTGAAGAAGTTGCAGATGAAACAATA 
GAAAGTATTAGTGCTGTTAAACACTTATTACCTGATTTTGCATTGGATGCATTAAAAGAA 
AGAAT-TAATGAGTTGTTTAAAGGTATAAAATCTTTTATAGAAAAAGTGTATGATAGTAT^ 
GATAATGAAATTTTAGAAATTTTCAAAAATATAGATCACGACTTCAGAGATGGAGTATCT 
GAAGAAATGAT " 



LOCUS 81 

TGACGCTGCTTTTGTAAATACATATAATTTTTCCACTTCATGATTTAATTCGTTCGCATG 
ATCTTTGTAATTTCTACCAAAAGCAATCACATTATTCGGAGGTGTTACTGGTGGTAAAAA 
TTCAATGTCATTAAATGAAATTTTATAGTCTTCAGCTTTGCCGCTATCTTCTGCTGCTAC' 
AACTGCTTT ACGTACTTGTTCT TGAAAAT CTAAAGTATGATTTTGTTGTAAAC CAG CTAA" 
CAATGTTTTAGGATGGAAATCTCCTTCTGCAAAGTCAGCAAATACTTGTGTTAAATCCCA 
TACAGCATCTTCGCGTTTTACTTTAACGCCATATGAAGTTTTGTCATTATACTTGAATGA 
TAAGAATTTCATTCATTCTCAACTCCTCGTCTTTATCTTAATTCACATTATAACTTTTTT 
CGTTATCAAATAACAAATAAATAAGTAAGACAATTTTGAAAATGAGT TGTGTTCATT CTG 
CTACAAGGACTTTGCACTTAATCGAAATTATTTTTTATTCTTTTGAAAATCAAAATACTA 
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TAGTTGCAATGTACCAAATTTGAAGAAGTATAAATAACCTTTAPiCTTCTTTATTAAGAAT 
CGTTTGAAGCGTATTTTGATAATATTT CATCTGTAT CTTATATTTATTTTTTAATTGTGT 
ACCAATTTCTTCATCTGTCATCCCACGGCGACGATTAAATGCATCGGTTTTATAGTCTAC 
AAAATAATGCACACCATCTTTAACAAAGATTAAGTCAATCATACCTTGAATAATTGAGAC 
GTCTTCGTCTCCTTGTGGCAATTGGTCAACTAATGCTTGGTTAACTACAAACGGTAATTC 
ACGATAAACTTGCTCTGCTTCAGCAATAATCGAATATAACTCACTATTGATAAATGTCAT 
TATTTCATCCATACGGATATCTTTTTTCGCATCTGCTTCGATAATATGTTTATCGATTAA 
TCCATCGATATACTGATGTAACTCAACTTCAGATATGCGTTCTTTTTTGAATGGTAAATG 
TTG CATCAC TGT ATGCATTAACGTACCAATTTCATT CGCTTTTCGTTTAC CTTGTTCACT 
TAG AAATTTAGGT CGTT CATACGTTGAAAAACCGATACGATATTGC CTTACTCGTTCGTA 
ACTTGTGCCACTTTCTTCTGTTTCATATTGTCTTTTCAATTCAGAAACAGATTGTTTTGA 
GGGCTTTTTAGTATCATTTACATATGGATATCGATAATCAAGTTGGTGTTTAATTTGTGC 
TTTAACATCTTCATTACCATTTTGCATAGTTTCTAATTGATTAACCGAACGATATTCATC 
ATTATCTAAAATGGTTTCTGTAGACACATCTTCAAAGTACACAATTGAAATATTTACATT 
CGGACGACTACTATCTTCAATTTGTGCTATATCTTTTTCAAATTTTAAATCATCTGGAAT 
TGACGCAGATTGATGTTTAGATAAAATACTATAAATAAGATGGAACGGATTTGGTGAAGT 
TAATCGTTCATTGACAGCAATGTGCTCACCAGAAATAGACAATTGCTCTAGTTCTAGTAA 
TGATTTATCATTTTTCACTCTACCAATTAAATAAAGTTGTTCTTTCGCTCTTGTTAATGC 
TACATAGACTAATCGCATTTCTTCTGACACAAGTTCTTTTTCGGCAACAGCTCTATATGC 
AACCGAAGCTAAAGATGGAAATGCCATTTCTTTATCCACATCAAAATAATCCATTCCGAG 
ACCAAATTGCTGATTTAAAATAACTGGTTGTTTCAAATCACGTTTATTAAAATCTTTTGA 
CAATCCAGAATAAATGACAAATGGAAACTCTAGACCTTTACTACTATGAATTGTCATCAT 
TCTAACGACATTATCGTTTGGACCAACTACATTTTCCTCACCAAAATCTTTGCCTCTTTC 
AATCAATTCATCGATAAAACGAATAAATTGATATAAACCTCTAAAACTTGAATTCTCAAA 
CTCGATAGCTTT ATTAAATAAAC CATAAAGATTTGCACGTCGT CCACGTCCACCAAT AAG 
TCCACTAAAGTATTGAATAACATAATGATC 



LOCUS 83 



GAT CAAC T T AAT AT AAT G 

AATTCGGCAACAGAAGAGCATCATCATAAAGATTATATTAAACTATATAATTTAGGTGGC 
GGTGCTGCTAAAAAAATTGCAATAGAGGTTTTATTGGGGAAGGATAAAGTCATTCAGAAA 
AAATACGTGCATATTTTAC CTAGTAAAGAAGGGTACATGTTAC CAATTAATAAAAATGTG 
TACGAAGAATTAGAAAGAACGATTGAGAACAATGGTCATGAAGCTGATTTGAATGTACGT 
ATGACTTATTATCATAATGTAAGTCGCAAACAACAGGAAGTTATATTAAAAGGTCAAATC 
GACCGTTTTAATACTTATAATAATAAAGAAATTTATGATTTGCAGTTTATCTAAAAATTG 
ATTTAAGAGGGTAGTTGTTTATTGCGAAAAATATCATTCAATTTTAATGAAATAATGGCG 
TCATTACTATAAAATATTACTTTATGTTGTAATGCATTTTTCTATAAGATAGAACTAAAA 
GGAGGGGCAAAGATGCAAATTAGACAAATACATCAACATGACTTTGCTCAAGTGGACCAG 
TTAATTAGAACGGCATTTGAAAATAGTGAACATGGTTATGGTAATGAATCAGAGCTAGTA 
GAC CAAATT CGT CTAAGTGAT ACGTATGACAATACCTTAGAATTAGTAGCTGTTCTTCAA 
AATGAAGTTGTAGGGCACGGTTTACTAAGTGAAGTTTATCTTGATAACGAGGCACAACGG 
GAAATTGGATTAGTGTTAGCACCTGTATCTGTTGATATTCATCATCAAAATAAAGGTATT 
GGGAAGCGATTGATTCAAGCATTAGAACGAGAAGCAATATTAAAAGGATATAATTTTATC 
AGTGTATTAGGATGGCCGACGTATTATGCCAATCTAGGATATCAACGCGCAAGTATGTAC 
GACATTTATCCAC CATATGATGGT ATAC CAGACGAAGCGTTTTTAATTAAAGAATTAAAA 
GTGAACAGTTTAGCGGGAAAAACAGGTACCATAAATTACACATCTGCTTTTGAAAAAATA 
TGATTTCAAGCTAGGATTACATTAGGTAGAGTTCATATTAATAATAAAAAATGTTTGCAA 
TCAAATCGTACGTTGTCGTTTGTAATTCTTAAAATAGCAATAAATAAAATGTTTGTTAGT 
AAAGTATTATTGTGGATAATAAAATATCGATACAAATTAATTGCTATAATGCAATTTTAG 
TGTATAATT C CATTAACAGAGATTAAATAT ATCTTTAAAGGGTATATAGTTAATATAAAA 
TGACTTTTTAAAAAGAGGGAATAAAATGAATATGAAGAAAAAAGAAAAACACGCAATTCG 
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GAAAAAATCGATTGGCGTGGCTTCAGTGCTTGTAGGTACGTTAATCGGTTTTGGACTACT 
CAGC AGTAAAGAAG CAGATGCAAGTGAAAATAGTGTTACGCAATCTGATAGCGCAAGTAA 
CGAAAGCAAAAGTAATGATTCAAGTAGCGTTAGTGCTGCACCTAAAACAGACGACACAAA 
CGTGAGTGATACTAAAACATCGTCAAACACTAATAATGGCGAAACGAGTGTGGCGCAAAA 
TCCAGCACAACAGGAAACGACACAATCATCATCAACAAATGCAACTACGGAAGAAACGCC 
GGTAACTGGTGAAGCTACTACTACGACAACGAATCAAGCTAATACACCGGCAACAACTCA 
ATCAAG CAATACAAATGCGGAGGAATTAGTGAATCAAACAAGTAATGAAACGACT TCTAA 
TGATACTAATACAGTATCATCTGTAAATTCACCTCAAAATTCTACAAATGCGGAAAATGT 
TTCAACAACGCAAGATACTTCAACTGAAGCAACACCTTCAAACAATGAATCAGCTCCACA 
GAGTACAGATG CAAGTAATAAAGATGTAGTTAATCAAG CGGTTAATAGAAGTGCGCCTAG 
AATGAGAGCATTTAGTTTAGCGGCAGTAGCTGCAGATGCACCGGCAGCTGGCACAGATAT 
TACGAATCAGTTGACGAATGTGACAGTTGGTATTGACTCTGGTACGACTGTGTATCCGCA 
CCAAGCAGGTTATGTCAAJ^CTGAAT^^ 

TGACACATTCAAAATAACTGTACCTAAAGAATTAAACTTAAATGGTGTAACTTCAACTGC 
TAAAGTGCCACCAATTATGGCTGGAGATC^GTATTGGCAAATGGTGTAATCGATAGTGA 
TGGTAATGTTATTTATACATTTACAGACTATGTAAATACTAAAGATGATGTAAAAGCAAC 
TTTGACCATGCCCGCTTATATTGACCCTGAAAATGTTAAAAAGACAGGTAATGTGACATT 
GGCTACTGGCATAGGTAGTACAACAGCAAACAAAACAGTATTAGTAGATTATGAAAAATA 
TGGTAAGTTTTATAACTTATCTATTAAAGGTACAATTGACCAAATCGATAAAACAAATAA 
TACGTATCGTCAGACAATTTATGTCAATCCAAGTGGAGATAACGTTATTGCGCCGGTTTT 
AACAGGTAATTTAAAAC CAAATACGGATAGTAATGCATTAATAGATCAG CAAAATACAAG 
TATTAAAGTATATAAAGTAGATAATGCAGCTGATTTATCTGAAAGTTACTTTGTGAATCC 
AGAAAACTTTGAGGATGTCACTAATAGTGTGAATATTACATT C CCAAAT CCAAATCAATA 
TAAAGTAGAGTTTAATACGCCTGATGATCAAATTACAACACCGTATATAGTAGTTGTTAA 
TGGTCATATTGATC 



LOCUS 84 



GATCAGATTTATTAGACAGTATTCCAGATATACCCACACCAAAGCCAGA 

AAAGACGTTAACACTTGGTAAAGGTAATGGATTGTTAAGTGGATTATTAAATGCTGATGG 
TAATGTATCTTTGCCTAAAGCGGGGGAAACGATAAAAGAACATTGGTTGCCGATATCTGT 
AATTGTTGGTG CAATGGGTGTACT AATGATTTGGTTAT CACGACGC AATAAGTTGAAAAA 
TAAAGCATAATTATATTGGGGGAAGAGCATCTATATATTTTTTTAAGTATATAAGACGTC 
TTATTTCCCCTTAATTTATTGTGAAGTATATGCAAAATGCAATGAATAGATTGTCCATCA 
TTTTAACGTTATAATGAATTTAACGACTTAGAACTACACAAGTAAAGGAGAATGAAGATG 
TCTCGAAAAACGGCGCTATTAGTTTTGGATATGCAAGAAGGTATAGCGAGTAGTGTACCT 
AGAATAAAAAATATTATTAAAGCGAATCAGAGAGCAATTG^ 

ATACCAGTCATTTTCATACGTTTAGTGTTAGATAAGCATTTTAATGATGTCTCCTCGAGT 
AATAAAGTGTTTTCAACAATTAAAGCTCAAGGATATGCGATTACTGAAGCAGATGCATCT 
ACACGAATACTTGAAGATTTAGCACCACTAGAAGATGAGCCGATTATTTCTAAGCGACGC 
TTTAGCGCATTTACAGGTAGTTACTTGGAAGTTTATTTACGTGCAAATGATATTAATCAT 
TTAGTATTAACGGGTGTCTCTACAAGTGGAGCTGTATTGAGCACGGCATTAGAAAGTGTA 
GATAAAGACTATTATATTACTGTTTTAGAAGATGCTGTTGGTGATAGATCAGATGATAAA 
C ATGACTTTATTATTGAACAAATTTTAT CACGCTCATGTG AC ATTGAAT CCGTAGAGTCA 
TGGAAAAGTAGTTTATAGTTAATATAACGTCAATTAAAGCTCGGCAGTAATGTTTGAGAA 
TAAGTACATTTGCTCATATTTATAAAATGTGTGAGATGGCAATTGAAACGGATATGATGA 
GGAACATTTGAACATAAAATAATATATTTATATAAAACGACCCGAGGCGTTCGAACTGAA 
TGC CTCGGGTTTAATTGAATAAGAAATCGGACTTATGAACAGAAATATGTTTAAGTC CGA 
ACTCCTTGTTTA.TACTTATAAATTTTACGGGTTTAATATAATACTTATTTACCTGTAATA 
TATGATAATTCTTCAGCGGCAGCTGCGTTGATAGTTCT ATGAGAAATGAT AC CTAAT CCT 
TTAACATTGGATTCTGAAATAACGATAGAACCATCACTGTTAACTTTTTCAACAAATGCT 
ACATGAC CGTAATGTTGATCTGCACCAAATTGT CCAGCCTCAAATACAACAGCAGC ATGA 
CGT TTTGGTGTATGACTTACTTGATAATCACGGTATTGAGCTCGATTATTC CAATTATGT 
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GCATCACCTAAATCACCTGAGATAGATGTACCAAATTGTTTCATACGGTTATATACGTAC 
CAAGTACATTGGCCATGTGGATATGGCATACTATCAGATACCTCACGGAAAGGTTTGAAT 
TCATCTGATGAATGAT CATAAT CCTTGATAGAACGTTCATATTTAT CTAAAT CTGGCATG 
CGTTCATCGTCAAACTGAGTTAATTGATAGTGTTTAATAATACTGTTTAATTTCTTAGCA 
TAGTTTGGAT CTGTAG CAT ATGTTT TAGATAAGTGTGATGTTG CATCTTTATAAGAATCG 
GCTTCCGATTTCCATGTTGGTTTATAAATTGTTCGATTGCCATCAATACCATTTTTAATA 
AGGT CAGAGT AAT CTTTTAGTGAT T CTTTCGTGCTTGGATATTTT CGG AATCCAGCATTA 
ATAC TATACAATTGATTAC CAT CAG CTTCTAATGTGTTAAAAGGAACAGAATTCCCTTCA 
AAAGCACCTTTGATACCGAATAAATTATGGTTTGGTGACTTAGCTAAAGCACTACGACCT 
GAGTCAGATTCTAAGATTGCTTGGGCAATCATGACAGACGCATAAATATCGTTATCTTGA 
CCAATGCGATGTGCATCTTTAGCAATTGlATTTGACAAATTGACGTGTATCTTTTGAGTCA 
ACAACGTTAAATTGTC CGCT ATCATCATTGTTAGATATACTAGGAT CTGTTT CGAATAAT 
GATGTTGCACGTGTATCCTTTTGATTAACATCGTTATTGAATGATTGAGCAGGTTTAGAT 
TTATGTTTCAATTCATCTTGTGTTGGTAACTGTGGATTCTTTGTATTAGATTTTTCATTT 
TTGTCTTTTTTAGATTGAGATGCATAATCTTTTTGTGTTTTCTTTGCATCTTCACTGTAT 
TGATC 



LOCUS 85 (F126) 



TGGATCATTATATAATGCTGGATAATCATCGTTATATTCTAAGGTGCAAGTTACACCATA 
CATATCCTCTAATCCTTTTGATAAACGTTTAATTTCTTTTTCAATTGTTGCTTTTGTAGC 
ATCTGTTAATCCACGTACATCACCTTCAATTTCAACAACATCTTTAATGACATTGAATTG 
ACCTTTACCGTCAAATGAACCGATTGTGACAACACCGGTTTCAAATGGACTTAGTCGTCT 
AGATACAACTGTTTGTAACGCTGTGACGAAGTAGCTACCTGCAACAATGGCATCATTGGC 
CATATGTGGTGATGAACCATGACCACCTTTACCTTGAACTTTCAATTTGAAGAATGCGCG 
TCCTGTTTGAACATAACCAGGTCTGTAATACACTTTACCTGTTTTCATTGTGCTCATGAC 
GTGTACACCTAATACATGAT CAACAC CGTCTAATACACCATTTTCAATCATTGTTTTAGC 
ACCACCTGGTGGTACTTCTTCAGCTGGTTGATGTATCACAACGACTTTTCCTGTAAAACT 
ATCTTTCATTTCAGCAAGCGTCTCTGCTAATACAAGCATGTATGCTGTATGTGCATCGTG 
ACCACATGCGTGC^TAACACCTTTATTTTGTGATGCAAAAGATAATCCTGTATCTTCAGT 
AATGGGTAATGCGT CAAAGTCTGCACGGATTGCTAATGTTTTACCAGGTTT C C CTGAATC 
AATCGTTACTTTAATTCCACGTGGTCCGACATTCGTTTCTACTTCCACATCTTTACCTTT 
GTAAAATTCAGCGATGTATTTCGCCGTTTCATCTTCATGAAAAGATAATTCTGGATGCTG 
ATGTAAATAACGT 



LOCUS 86 



CCTGTGTAAGCGTGAATTGTAGTCATTAAACCTTCAACTAAACCAAAGTCATCGTTTAAA 
ACTTTAGCAACTGGTGCTAATGAGTTTGTAGTACATGAAGCACCTGAAACAACTGTTTCA 
GAACCGTCTAACTCTTGGTGGTTAGTGTTGAATACGATTGTTTTTAAGTCACCAGTAGCT 
GGTGCTGAGATTAATACTTTTTTAGCGCCTGCTTCAATATGAGCTTGTGCTTTATCTTTA 
TC AGTGTAGAAACCAGTACATTCT AATACTACAT CGATATTTAAGTCTTT CC AAGGTAAT 
TTGCTTGCATCTGGTTCACTGAATGATTTAACTTCTTTACCATTTACGCGGAAACCACCA 
TCAACTACCTCTACTTCACCTGTGAAACGACCTTGCATAGTGTCATATTTTAATAAATGC 
GCTAACATGTCGTCATCTGTTAAGTCGTTTACTGCTACAACTTCAAGACCTTCTACTTCT 
TGAATTCTTCTGAATGCTAAACGACCAATTCTACCAAAACCATTAATTGCTACTTTTACT 
GCCATTATAATGGCCTCCTTTAAAATGATATTTAAAAAGTATTAAACTTTTTATCTCTTA 
TTCAAGTATTATCTTTGCTGCGGCTTCATCAGTGATTAACACTGTATTCTTGGGTGCAAT 
CGTCAAGTATGCTTTAATTGCTTCACCTTTCGATTTGCCTCCTGCAACTGCAA^AATAAA 
GTCTTTTGATTCAAGGTCTTCTAATTGAAGTCCAATTGTTTTAACCTTATGGACAATTTG 
ACCTTGTGTATCAAAATAATAACCAAATGCCTCTCCGACAGCTTGATGATGTTGAAGTTG 
TTCAATGACCTTTTCAGGTGATTGACGTCGATGCGCCATCTTCAGCGCATCACCAATGCC 
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GTGTAATATAACGTTTGCTTGTTTAATTTTGTCTAAAGTGTTTATGACTGATGGCTCTAA 
CAACAATGTATTATATGTTGTTTCACTGACATTATCAGGTACATACATCGTCGTATAATA 
ACCGCCAGCTTGTTGTGCCATACTGGCTGCAATTGTGTTTGCCTGAAAGACAACAT^ 
GCCTAGTCCACCTCTGGCTGGTACGAAGAATACATTATATGGTAATAAATGAATTGCTTC 
ACTAACACATGCCATCGTGGATCC 



LOCUS 87 

TGACGCTGCTTTTGTAAATACATATAATTTTTCCACTTCATGATTTAATTCGTTCGCATG 
ATCTTTGTAATTTCTACCAAAAGCAATCACATTATTCGGAGGTGTTACTGGTGGTAAAAA 
TTCAATGTCATTAAATGAAATTTTATAGTCTTCAGCTTTGCCGCTATCTTCTGCTGCTAC 
AACTGCTTTACGTACTTGTTCTTGAAAATCTAAAGTATGATTTTGTTGTAAACCAGCTAA 
CAATGTTTTAGGATGGAAATCTCCTTCTGCAAAGTCAGCAAATACTTGTGTTAAATCCCA 
TACAGCATCTTCGCGTTTTACTTTAACGCCATATGAAGTTTTGTCATTATACTTGAATGA 
TAAGAATTTCATTCATTCTCAACTCCTCGTCTTTATCTTAATTCACATTATAACTTTTTT 
CGTTATCAAATAACAAATAAATAAGTAAGACAATTTTGAAAATGAGTTGTGTTCATTCTG 
CTACAAGGACTTTGCACTTAATCGAAATTATTTTTTATTCTTTTGAAAATCAAAATACTA 
TAGTTGCAATGTACCAAATTTGAAGAAGTATAAATAACCTTTAACTTCTTTATTAAGAAT 
CGT TTGAAGCGTATTT TGATAATATTTCAT CTGTATCTTATATTTATTTTTTAATTGTGT 
ACCAATTTCTTCATCTGTCATCCCACGGCGACGATTAAATGCATCGGTTTTATAGTCTAC 
AAAATAATGCACACCATCTTTAACAAAGATTAAGTCAATCATACCTTGAATAATTGAGAC 
GTCTTCGTCTCCTTGTGGCAATTGGTCAACTAATGCTTGGTTAACTACAAACGGTAATTC 
ACGATAAACTTGCTCTGCTTCAGCAATAATCGAATATAACTCACTATTGATAAATGTCAT 
TATTTCATCCATACGGATATCTTTTTTCGCATCTGCTTCGATAATATGTTTATCGATTAA 
TCCAT CGATAT ACTGATGTAACTCAACTTCAGATATGCGTTCTTTT TTGAATGGTAAATG 
TTGCATCACTGTATGCATTAACGTACCAATTTCATTCGCTTTTCGTTTACCTTGTTCACT 
TAGAAATTTAGGTCGTTCATACGTTGAAAAACCGATACGATATTGCCTTACTCGTTCGTA 
ACTTGTGCCACTTTCTTCTGTTTCATATTGTCTTTTCAATTCAGAAACAGATTGTTTTGA 
GGGCTTTTTAGTATCATTTACATATGGATATCGATAATCAAGTTGGTGTTTAATTTGTGC 
TTTAACATCTT CATTACCATTTTGCATAGTTTCTAATTGATTAAC CGAACGATATTCATC 
ATTATCTAAAATGGTTTCTGTAGACACATCTTCAAAGTACACAATTGAAATATTTACATT 
CGGACGACTACTATCTTCAATTTGTGCTATATCTTTTTCAAATTTTAAATCATCTGGAAT 
TGACGCAGATTGATGTTTAGATAAAATACTATAAATAAGATGGAACGGATTTGGTGAAGT 
TAATCGTTCATTGACAGCAATGTGCTCACCAGAAATAGACAATTGCTCTAGTTCTAGTAA 
TGATTTATCATTTTTCACTCTACCAATTAAATAAAGTTGTTCTTTCGCTCTTGTTAATGC 
TACATAGACTAATCGCATTTCTTCTGACACAAGTTCTTTTTCGGCAACAGCTCTATATGC 
AACCGAAGCTAAAGATGGAAATGC CATTT CTTTATCCACATCAAAATAATC CATTCCGAG 
ACCAAATTGCTGATTTAAAATAACTGGTTGTTTCAAATCACGTTTATTAAAATCTTTTGA 
CAATCCAGAATAAATGACAAATGGAAACTCTAGACCTTTACTACTATGAATTGTCATCAT 
TCTAACGACATTATCGTTTGGACCAACTACATTTTCCTCACCAAAATCTTTGCCTCTTTC 
AATCAATTCATCGATAAAACGAATAAATTGATATAAACCTCTAAAACTTGAATTCTCAAA 
CTCGATAGCTTTATTAAATAAACCATAAAGATTTGCACGTCGTCCACGTCCA.CCAATAAG 
TCCACTAAAGTATTGAATAACATAATGATC 



LOCUS 88 

GATCCT CT AAAGTGATTGTCC CAC CACATG CTTTGACAACATTGAC TAATTGTTTCGCAA 
TGTCACCTTTATAAAATGCATTAAACCCTTGTTCTCTTAATATTTGAAATGTCTTACCTA 
ATTCGGGTTGTACAATCC?y\TCACCTTCACGCCAATATTGATTTTCATGCGTAAATACTT 
GTGCCGTTTCATGATACTTTGTCAATCGTGCGTGTTGCTGGCGCGAATATTTTTCAGTAG 
C CC AATTGGCTGC ATGAC C TTCAATGGCTAGTT CAATTGCAGGATTAATTAAAT CTT C CA 
ATGACAATTT AG C ATAACGCTTGTGAATATAAT CAAACAG CTTTGGAATTG CTGGCACAG 
CGACAGTTTT AC C ATGTGT AGTCATATCAAAAAATGATTTATATT CG CCTGAATCAT CTA 
GATAAAATTGTTTGTCTACATGTTCAGGTGCTGTCTCACGTGCATCAAACGCAGTTATAC 
TGCCAGTACTTTGCTCATAATATAGCAAATACCCGCC^CC^CC^TACCTGATGC^ATG 
GTTCTACCACATTCAATGCCAGTTGAATTGCAATCACTGCATCCATGGCGTTGCCACCTT 
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GATCTAATACATCCTTACCAATTTTAGCCGCAAGAGGATGTGATACGGAAATTAACCCTT 

CTTTAGATGTTTTTGTCTGTTTGTCATTTAAGTTAATGACCATACTATATCCTCCTACTT 

TCTGTTAAATATrTAAAACATTATTGATTAATGGCTTTTTCTACTTTTTCTAAATCTTGA 

CGTTGCTCGTTACCAGTATCGACAAGTGGTGTAATCGGTGATGCAATTT TAAATT TAT CG 

CCACGATAAAACTTAATAAATTGATCCTGATCTATCGCATTAACTACTGCTTGTCTCAAG 

TTTGGATGCGTCTTAAATATACCTTTTTTAATATTTAGCATTAAAAAGACTGACTTGCXjT 

CCATTTTTGCGAATAATGCTTAAATTTTTATCCGACTTAATTAAATCAAAATGTTTTTGA 

TTCACATCTGCCAACATATCAATTGAATGATTTCTAAGTTCTGACAATGCATTATTCGGG 

TCACCATTAAACTTCAATGTAATATTTTTAATTTTAGCTGGTCCATAACTACCTTTTTCT 

GTTTCGTTGAATCCTGGATTACGTTGAAACGTTGCTTGATATGCATTTTTCTGTGTCATA 

ATGTATGCGCCACTTGCATACAGCGCATTTTTCCCATCTGAATTTGCAGGAATTGTACTG 

CTATCCCCATATCCTTTTGGATATTCTTGATTTACTTGATTAACAAATTTTTTAGATAAA 

ATGCCTGCCGAAGAGTGTGTTAAGTAATTTACCTCTCGAGGCATCGATTGATCTGTCGTA 

ATTTTAACAATTTGATAAATAC CGTCTTTATTATTTACTTTTTGACCAT CTGTCGTTAAC 

GATTTGACGTTATAAGCTTTAATCAACTTATCATAGATTGATTTATCGTCCTTGTCTTTC 

TCTTTACGCAACTGATCGATGTCCTCATCTTTTAATATCTTGATGTCATTTATATGTTTG 

TGCATATTGTAAGTATTATTGTTAGGCACAGACTTTTTATCACGTGCTCTATCTAAAGAA 

AACTTAACATCTTCAGCCGATACACGCTCTCCAGTATTACGTGCTTGTCCATTGACCACT 

TT CGCAAAATAAT CATCATCT CTTAACAAGAAATAAAATGCTTTATTGTCCTTATTCACA 

GCATAATCATGACTTAACGAACCTTTCGTTGTTAAATGATCAT TTTCAT CTAATAATAAT 

AACCTTGTGTACATATTCATATTAATTGAATATACTGACGGCGCAATTGAACGTATTGGA 

TCCAATGTAGGAATTTCACCATCTTGTTGTGTCATCACAAGTGGCCGCGTATCTCGTTCT 

CTACTATTGTTGTAATCAAATTGTTGCCATATTAATGCACGTGAATTTGGCAATCCAACA 

CTATTTTTATCTAACACTTTATTGTCATATACTAAATTCTTTTTTGATCCATATAAAGGC 

GCCATATACCCTTTATCAAATACAACTTCATCTTCAATTTGCTTATATGTTTGTTTAACA 

TCTGCTTCATTTTGAGTAGAAGCTTTATTTAACAACTGGTCTACATGTTTATCTTTCAAT 

AAACTATTTGATCCTGTAGAACTAAATAATGCCGTCATAGCATAGTTCGGGTCACCAAAC 

ACTGTCATCCAGTCATCAATTTGGATATCATAATTGCCGGCTTGACGTTGTGTACGATAG 

CTACCATAATCTGGTTGGATATTCATCTTCACGTTAAATCCTGCATTTTCCAATTGATCT 

TTAACGATATTCATATCATTTTCATAACTTGCTTGTCCTAGGAAATGTATTGTTGGTCGC 

TCGCCTTTCACTT CAACTTTCGATGACTTTTGAGC CACTT CTGATTTCGTAGGGACAC CA 

CAACCACTTAATACCAACGCTAAAACTATAATTGCGATACTAATGATTTTCTTCACATCT" 

AT CCCTACCTTTTTAATGAATTCTTGGATCTAGTGCATCACG CACTGCAT CACCTATAAA 

ATTAAATGCTAAAACGACGAACATAATACAAACACCAGGTACAATAGCTAAATTACTGTG~ 

CGTTTCCAAGTAGTTACTACCGGTACGTAAAATGTTGCCCCATTCAGCTACATCAGGTGC 

AACACCAAGTCCTAGGAAACTTAAACTACTTGTTGTTAATACAACCACACCTATATTTAA 

TGAAAAftCGT ACAATCATAGGCGCAATCGC^TTCGGTAAAAT ATAACG C CATATGATATT 

CCAAGTGTTTTCACCAGTGATACGTGCTGCATCTACATATTCCATGCGTTTAATTTCTAA 

AACACTGGCACGCATTGTCCGTGCAAATGATGGTATATTACCGATACTTAAAGCAATAAT 

TAAATTTGGAATACTTGCTCCAAATGATGCAATAATTGCCACCGCTAACAATAATGATGG 

AATTGCAAACACTACATCTAAAATTCGCATTATTAAATTATCAATATGATTAAAATAACC 

TGCGATAGTGCCTAGTAACACACCAAAAATAACTGCAATAACTACTGAAATAATTGAAAT" 

TGAAAATGTCAGCTTCGTTCCTACAACTACGCGTGTAAATAAGTCTCTACCGAAATCATC 

AGTACCAAACGGATAGGCTAGACTCGGTCCATGTAACAGTGCATTGAACTGATTTTTAGT 

AGCCAATGTCGTATCAAATGTAAATTGT GACACAATTGATAATGT CAG C ATGTAGACTAA 

AATAAGTAACCCG ATAATCG CAATACGATGT CTAGTAGTTTTT CGT ATAAACGATT CCCA 

CCCGTTATAACTATGTATTTGCGATGTACGTTGGTAACGTCTAATACTTACAAACATTAA 

TAATGTAAATACGTTGCCTGT TAATGTCAT CAACAATAACAACACTT CGACGATACGT CG 

CCATAGGTCATGATGCTTCCATGTTTGTTCCGTTGTTAAAATAATAATTAAAATGATGGT 

TAAAACGATTAGCAATGTTTCAGCAATATAGAACGTAT CGGCCACATAAC CTT TAAAAAG 

ATTTAATGCACT CGTTAAT ATAACTAAAATATAAGTTG CTATGGCGT AACTTGCGAATAA 

TTTTAAGGAAGCTATCTTTGAATTAAGTTGTGCCATATGCCTCACTTCCTTTCGTTGATT 

TCACTACGTAATTTTGGATCGATTAAAGCATAAAATATATCAATAATTAAGTTTGCTAAA 

GATATT ACAATTGATATATATACGACCCCACC CATGACTGCTGGAATAT CAGGTATTAGT 
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TGTTTTTGGACGATATAACGCCCGATACCATTAATGTTAAATACTTGTTCCGTCACTGCT 
GAACCGCCTAGTAACTCTGCCACTAGAAGACCAACTAACGTTACAATTGGAATAATGGCA 
TTTTTCAAAATATGTTTAATAACAACTTGTGTCGTCGATAATCCTTTTGCATAAGCAGTT 
AAAACATAATCGCTGCGCATTACTTCAAGTACAGAAGACCTTGTCATACGCGTGATAGAA 
GCAGCAATACTTGTTCCAATGACAAGTACAGGTAAAATCAACGATATTGGATGTTCTGGC 
ATATAAGATGGTGGCAAAATATCCAATTTCAATGAGAACGCTAAAATGAATAATAGCCCT 
TGCCAGAAACTTGGAATAGATAAACCAATTAATGCAATTATCATTAACGTGATATCAAGC 
CAACTATTTCGCTTCATCGCACTGATAATACCAATTGGTATTGCAATAATTAATGCCACC 
ATTAGCGCTAATACTGCGACAATTATTGTAATTGGAATTCTTTCGGCAACTGCTTTAGTC 
ACAACCTCATTCCCTTTGTAAGTCGTACCTAAGTCAAAGGTAAAAACACCCTTGATGGTA 
TCCCACAATTGAATAAAATAAGGTTCGTTAAGATGATGTAATACATTGAATTGATGTATC 
TGTGCCTTTGTTGCATTTTGTCCCAGTATGCTATAAGCCGCATCAAGCGGTGAAAAATAC 
AGAATGGTAAACACACTGACAATAACACCAATGATGACAATCACAGCCATGACAATTCGT. 
TCAAAAATATATCTAACTAATGGCTGTAAATAAAAAGTCAATAAGATGAACATCGGCAAG 
GCCAATATCA 



LOCUS 89 



ACGGATTGCTGTATTGAGTTGGT TATCATTATGTATATGTAT CGCTTTAGCGCT CATATT 
ATATGCATTACCATATCTCATTCTCGGTAGCAATAATTGGTCTTTTGTACTGACTTGGCT 
ACCAATAGAAATTAAATTAGCACTAATCACAACATTAATTGCATTATTCAGTACATTAAT 
TGTAAT TCTGTTAT T CCTT CATACAAAGATAACGAAGACATAATAAAAAAGACT TGTT CG 
AGCCGTGCGTTTGATAATATATCATCCACGATTCGACCAAGTCTTTATTCTTTGTATATT 
AAACGGATAAATTATTATTTAATTGGATTCATGCCATCTTTCCAAGTTTGATAAATCAGA 
GTACCACCTTGCGCTTTAAACTTCTCATTGCTTACGCCACGTTCAAATGGTTGCGCAGGT 
TGAATATCAATATTTGGTTCAACACCAAGTTGTTCTTTATACCATTCTGCAAATTCAGAA 
CCTTTAACAGGTGCATCATCTGCTACATTATAGATACCATTTTCAAAATGAATAGCTTGA 
ATAGATGTTTCAACTGCATCATCAAGATGCACAAATGATGTTACGCCATCTGAAAGTGTC 
ACTTGACCATC CATAAATTGATTATAAATCATGC CAT CTTTT CCGTAC CAAGTACCTGGG 
CCATATAAC CAGCCAAAACGTAAAACAACGTATTC AT CCATACGAGC CGTTTCTT CTTC T 
AAACCAACCACACCATCAACCGTTACTTTTCTATCGCCAGTTGAGTTAAAATCAAGTGAA 
GTTTCCTCATTTGCTAATCCTTCGCCAGGTTCATACATAAAGGCAATACTTTGGGCAATT 
ACTTTCTTAACGTCATGCTTTTTCGCCGCATCAATTAGGTTTTTAGAACCTTCAATACGT 
ACTTT CGTATTTGCTGCCATATCAACATTTTTTAAATC CGTAATT TGATTGATAATGATT 
TCTGGTTTAAAATCTGCTAACGCTTGATCAATAGTATCAGCTTTTAATATATCACCAATA 
TATGCTTTTACATTAACAGCAGCTAGCTTTTGTTGACCATTCTCAGATGTAGTAAAACCA 
GCAACCTCATGCCCCTCTTCTTTTAGTCTTTGAACTAATTTAATGCCAATAAGGCCCGTT 
GCACCAGTTACAAAAATTTTACTCATTATAAACACCTTTTCTCTATTTGTCTTTTTAATA 
TAATTACTTGCTTGATGAGTTTACAAAATTCACGTGAGACTTCCAAATGATTTGCCTCAA 
AATTTTTCAAAGTGTCGTCGTAAAAACTGTCTAGTAAATACTAATAGTATGTCGTAGACC 
TATGACAAATCTGAATTATGACGAAGATCAATCAAGAAAAACAGCACCAAGATCATTTCA 
ATTTGAAAGTACCTTACTGCTGTTCTTTATTTATTACATTTCAATCTTAA 



LOCUS 92 F102 



CCTGTGTAAG CGTGAATTGT AGTCATTAAAC CTT C AACTAAAC CAAAGTCATCGTTTAAA 
ACTTTAGCAACTGGTGCTAATGAGTTTGTAGTACATGAAGCACCTGAAACAACTGTTTCA 
GAACCGTCTAACTCTTGGTGGTTAGTGTTGAATACGATTGTTTTTAAGTCACCAGTAGCT 
GGTGCTGAGATTAATACTTTTTTAGCGCCTGCTTCAATATGAGCTTGTGCTTTATCTTTA 
TCAGTGTAGAAACCAGTACATT CTAATAC T ACATCGATATTTAAGTCTTT CCAAGGTAAT 
TTGCTTGCATCTGGTTCACTGAATGATTTAACTTCTTTACCATTTACGCGGAAACCACCA 
TCAACTACCTCTACTTCACCTGTGAAACGACCTTGCATAGTGTCATATTTTAATAAATGC 
GCTAACATGTCGTCATCTGTTAAGTCGTTTACTGCTACAACTTCAAGACCTTCTACTTCT 
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TGAATTCTTCTGAATGCTA^CGACCAATTCTACCAAAACCATTAATTGCTACTTTTACT 
GCCATTATAATGGCCTCCTTTAAAATGATATTTAAAAAGTATTAAACTTTTTATCTCTTA 
TTCAAGTATTATCTTTGCTGCGGCTTCATCAGTGATTAACACTGTATTCTTGGGTGCAAT 
CGTCAAGTATGCTTTAATTGCTTCACCTTTCGATTTGCCTCCTGCAACTGCAAAAATAAA 
GTCTTTTGATTCAAGGTCTTCTAATTGAAGTCCAATTGTTTTAACCTTATGGACAATTTG 
ACCTTGTGTATCAAAATAATAACCAAATGCCTCTCCGACAGCTTGATGATGTTGAAGTTG 
TTCAATGACCTTTTCAGGTGATTGACGTCGATGCGCCATCTTCAGCGCATCACCAATGCC 
GTGTAATATAACGTTTGCTTGTTTAATTTTGTCTAAAGTGTTTATGACTGATGGCTCTAA 
CAACAATGTATTATATGTTGTTTCACTGACATTATCAGGTACATACATCGTCGTATAATA 
ACCGCCAGCTTGTTGTGCCATACTGGCTGCAATTGTGTTTGCCTGAAAGACAACATTTTC 
GCCTAGTCCACCTCTGGCTGGTACGAAGAATACATTATATGGTAATAAATGAATTGCTTC 
ACTAACACATGC CAT CGTGG AT C C 



LOCUS 93 HI 2 8 



GGCT ATCTATCAAAATAAAGATGGT CATTTAAAGCGTACACTT CGGGTG CGTGATTTCTT 
AGCTTTAGGTGTAGGAACAATTGTATCGACATCTATCTTTACGCTACCTGGCATTGTTGC 
TGCAGAACATGCAGGACCGGCCGTTGCGTTATCATTCTTACTCGCTGCTATTGTTGCTGG 
TTTAGTTGCATTTACTTATGCAGAAATGGCTGCCGCTATGCCftTTTGCAGGTTCAGCCTA 
TTCTTGGGTCAATGTATTATTTGGTGAATTTTTTGGATGGGTTGCCGGTTGGGCTCTATT 
AGCTGAATATTTTAT CGCCGTAG CCTTTGTTGCATCAGGATTCTCAGCGAATTTACGCGG 
ACTTGTGAAACCAATTGGCATCGAATTACCTGCAGCATTATC^^ 

TGGCGGTTTTATCGATATTATTGCTGCTATCGTTATTTTATTAACTGCATTATTACTATC 
ACGTGGTATGTCGGAAGCAGCTCGTATGGAAAATATTTTAGTTATTTTAAAAGTATTAGC 
TATTATTTTATTTGTCATCGTAGGTTTAACAGCAATAAATGTTAGTAACTATGTGCCATT 
TATTCCAGAACACAAAGTAACTGCTACAGGTGACTTTGGTGGATGGCAAGGCATATATGC 
TGGTGTTTCAATGATTTTCTTAG CGTATAT CGGTTT CGATT CTATCGCAGCAAACTCAGC 
AGAAGCACTTGATCCTCAAAAGACAATGCCTAGAGGT ATT CTTGGTT CTTTAAG CGTTG C 
TATCGTATTATTTATTGCTGTAGCACTTGTGTTAGTTGGTATGTTCCATTACTCACAATA 
CGCAAACAATGCTGAACCTGTTGGTTGGGCTTTACGTCAAAGTGGTCATGGTGTTGTAGC 
AGCTATTGTTCAAGCTATCTCTGTTATCGGTATGTTTACAGCATTAATTGGTATGATGTT 
AGCAGGCTCACGTTTACTTTATTCATTTGGACGTGACGGCT 



LOCUS 94 HA 2 

GATCAAAATTAGGCTTGTTTGCTAATTTTACCGCATTACCATGTTCGCTTTCGCGGTTCG 
CAAAACCATCTAAAATAATTAACGCAGTTGGTTTCTTAGCCATGATTATTTTGCACCTTC 
TAACAATTGTACGAAATCTTCAACTTTAAGTGATGCGCCACCTACTAATGCCCCATCAAT 
ATCAGTTTGTGCCATGTATTCTTTAATGTTGTTAGGTTTAACACTACCACCATATTGAAT 
ACGAGTTGCTTCTGATACTTCTTTGCTTGATAAGTCAGCAATAGTTTGACGTACAAATGC 
ACACATTTCATTTGCATCTTCAGATGTTGATGATTTACCAGTTCCGATTGCCCAGATTGG 
TTCATAAGCAATTACAACTGATTTAAGTTGATC 



LOCUS 95 HAS 



GATCTTAAACTTTATCTTTAGCTTTTTAGCTTCAATGTTCTTCTGCGTCATTTTTGATGC 
ACCTAGAAAATTATATCTATCATGTGGTTTCGTTGGTACGTGTGGATGGATGGTTTACAC 
CTTATTCTTCAACGGCTTTAATGTGCACACTATATACTCTAGTTTCTTTGGTAGTTTAGC 
ATTAGGCTTGTTAAGTCATTATATGGCTCGTAAACAAAAAGAACCTGCCATCATTTTTAT 
GGTAACGGGTATCATTCCATTAGTACCTGGTGGCTTAGCATACGATGCTACAAAAAATTT 
AGTCTTATTAAATTTCAGTACAGCAATCAATACCATGCTAGAGGTTACACTTATTGCAGG 
CGCCATCGCATTAGGTTTATTATTCGCCGACCAAATTTCCAAATTAATTGTTTCTGGGTT 
CGTGAAATCTTTTAAACGATTATAAATATTTGTTAGAAATGGCTCAGCCCTAACTCTTAG 
CAATTATATATAAGGTTCAGCTGCCTCGTCTTAAATGTCAATTTATAATACAAAAAATCG 
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CACGATACGCCTCCGAATGAAGAAGGTTTATTGTGCGATTCTTTTATTATTTAGTTTTTT 
CTTTTTCAGGTTCTTCAATCATATCATCAACTTCATTTTCACTTCTATTTAAAATCAAGC 
GACTTAATTCATCATTATCCATATTTTTCAATTTAGGATATCGAATCACAAAGAATATTA 
AACCGATGATTAACCATCCAAGTAATGCAATATAAGACGGTGCAGTCAGTGCTGCAGGAG 
AACCTGGCACTAATAACAACGCTAAGAAAATGAATGATACAAATGAGCCGATAATAGC^A 
ACGTTTTGTAAACCGGTGCATACGTATTACTTTGTTTGTTATAACTGAATAATTTCGCTG 
CAGACAAACATGTAATAAAGTAGGCAATGGATACACCAGTAGATGACATATCTACAATCC 
AAGTCAATGCAGTTCTTCCTAGCCAAGGTGCAATTAACGACACTCCTACTAGGAATATGA 
TTGCGACATATGGTGTTTTGTATTTACTATGTAATTTACTAAACATTGTTGGCATAATAC 
CTGAACGTCCC^TAGAAAATAACAAGCGACTTGAACTCATCAAGAATCCATTTAAACCAG 
TAAATATACCCATCATAATTGCAATTGCTAATACACCTAATCCAATATAACCAAATGCTG 
TTTGTGTAACAGCACCTGTTAACCACAACTGCCCATTTAAACTTTGATGACTTGTTGATA 
ACCAACCAGTGTATAAAATCATGACAACATAAGTTAATGATGCTGCTAATAAACTGTACA 
CGATAAG CTTAAATGTCTTGTTTGGTGCAAAGTTAAACTCTT CTGCTGTTTGTGGAATAT 
TATCAAATCCAACATATGCCCATGGTGCCACGGATACAATAACCACAATAGACACTAACC 
ATCCTTTGCTAGGTTCAGCTAACGGTTGTAAATTTT(^GTGC^^ATTATTACCAAAGA 
ATGAACCAAAGAACATC AAT AAT ACGACGATTAC CAT CG C CACA CAGAAATAAT ATT GTA 
ATGATCCAGATACACTTGCGCCACGAATCGTTACTAGCATGAATACAAGTAGTAATACGG 
T CGCAATAATGATTT CCGTAATATAAACGTC C CAGCCCGCAATGGTGTATAGTTTCCCAT 
TATTTAAGACATCTGGCAATAAGAATTTAACTAGTAAACTGAATGCGGTCGCATTTAAAG 
CAACGACACAGACATAACGAAAAGTTAAAAACCATGATGAGAAGAAACTCACATATCTGC 
CGAAACTTAAGAAACTAAAGGCAAACGCGCCC CCTGATACTGGAAATCT CT C TACTAATG 
CGC CATAACTAACCGCAATTAATAT CATTAATAATG CACC AATAACTATAC CAATTGATG 
CTGCAATCGGACCTGACTGCTTAATCCAGTCTCCTGGTAAGATGAATGCGCCCCATCCGA 
TACATGAACCATATGCAAT CGCC CATACAAACTTTTCAGATAGGTTTTGTTTTAAATCGC 
CTCTATCTATTTGCTTATTCTTTTTTTCCATAAATAAAAACTCACCTCGAAGGTATTCTA 
TACCCAAAAGATGAGTTTGTAACTCTTTTTCTTGATTATTTTTATTAAAAATTTAATGTT 
TAGTTACATAGGTAATCTAAAGTTTTAAAATTTAACCAGCAAATTTGAATGTCGCAATGA 
TTAACATTATC C ATCCAATGATGAACAATACGC CACCAATTGGCGTAATCGCACCTAAAA 
CTTTAATTTGAGTTAATACTAAAATATATAATGATCCACTAAAGAAAATAATACCAGCAA 
ATATTAACCAGCCAGCCCAGTTAACATTGATTGAAGTTGTACCACTAATTACACCTATAA 
TTAATAATGCTAAGCCATGGTACATTTGATACGTCGTTGCTTTTTCCCATACTGATAAAT 
AGTGATC 



LOCUS 96 



GATCCAACATTACGACGCGTGATGAACGAAATAGATAAAAAGCCAGAGTTAAGAGAGCGA 
TTTATTACATCAGATGATGCTTGGGATATGATGACATCTAAGACAACCGTAGTGATTGTT 
GATACGCATAAACCGGAACTGGTTTTAGATGAAAATGT CTTAAATAAAG CAAACCGTAAA 
GTTGT T AT CG AT C 



LOCUS 97 (HA12) 



GATCGGAATTCCGTTTGCTGCGGGCTTGATTAATTTTGTAGTATTAACCGCTGCTGCTTC 
ATCATGTAACAGTGGTATATTCTCAAATAGCCGTATGCTTTTCGGTTTATCAAGTCAACA 
ACAAGCACCTCCGAACTTTTCTAAGACGAATAAATATGGCGTTCCACATGTTGCAATCTT 
TGCTTCATCAGCATTATTACTTGTGGCAGCATTACTAAACTATATTTTCCCAGATGCGAC 
AAAAGTATTTACGTATGTGACTACCATCTCTACAGTGTTATTTTTAGTTGTATGGGGTCT 
GATTATCATTGCATATATCAATTATAGTCGTAAAAACCCAGATCTACATAAAAATGCTAC 
GTACAAACTATTAGGTGGCAAATATATGGGCTACTTAATATTTGTATTCTTCATTTTTGT 
GTTCGGGTTATTATTTATTAATGTTGATACAAGACGTGCAATTTATTTTATTCCGATTTG 
GTTTATACTTTTAGCATTTATGTACTTAAGATATAAACGT AT CGCTG CTAAAT CAAAT AA 
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ATAACAACAAGTTTTAGGGCTTGGGACATTAAGTTCTTAGGCAATGTAAAAAAGCTGATT 
TCTATTAATTATTTGATAGAAATCAGCTTTTTTGATATGTATTTTATAATGTACAGCTCG 
TTGAGCTGCTATTTTCCTTATATTAAGTGCCATCAATACAAAACCTAGCTCTCGTTTAAC 
TTTATTTATTCCTCGAACTGACATTCGAGTGAAACCCAAAATAGCCTTCATAAATCCAAA 
AGCAGGCTCTACATCAATTTTTCTTTGACTATAGATGTTTTTCGTTTCTGGTTCAGAAAG 
CTTTTGATTAATTTGGACTTTAAAGTATTCCCAATTATAATTCTTCATGATTTTCTTATT 
GGATTTCGAATTTGGTTTCATGCATTGATGTCTCAAAGAACATGATGAACAGTCATCACA 
TTCATATAGTTTGAAGTCTCGTTTAAAACCATATCTATCATTACGGTATGCATATCTTTT 
AAAACCTATTCTTTTGTTATTAGGACATATAAATTCATTATTAAGTTCGTCATATTTCCA 
ATTTTGAGTGTTGAAAATGCCACTTTTAAACTTTCTAGTTTTATCTTTAATAAACATGCC 
ATACGTAATAAGTGGCGTTTTATTAAAATCATCTATAATAGCGATATAGTTTTGCTCACT 
ACCATAACCTGCATCAGCTACAATATACTCTGGTAAATAAC CGAAGGT ATTTTGAAT CAT 
TGTTAAAAATGGGATTAATGTTCTAGTATCTGTTGGGTTTTGAAATAGGTCATAGGATAA 
AACAAATTGAGAATTTGTCGCTATTTGTAAATTGTATCCTGGCTTAAGTTGGCCATTTTT 
CATATGGTCTTCCTTCATT CTCATAAAAGTTGC ATCATGAT GAGATCAGTTTTAGAAAAA 
CTATTTCTATCTTTAAGAATCGATTTTTGTTCTTCATATTTATTTTTTCTTTCGGAATAA 
TCATCAAATTT CTTTTTGAACTTCT TAATCTCAGTTATTTTTTT ACGGGT CTGTTTTCTA 
ATTTGAGCACAATCTTCGTTCTCAATAGAATGATTTAAATCTTCGATTTCTTTATCTAAA 
TGACTACCAATTAAATCTATTTCTTCTATTGTTAAATCGCTATCTCCATCTTCTTTTATC 
TCTGGTATTATTTTTTCTTCAACTAAGTCACGATATAATGTTTTTGAATTTTCGTTCAAT 
TTCGATTCGTGATTTTGAATACTTTTCTTCCACACAAATGTATATCTATTGGCATTAGCT 
TCTACTTTTGTACCAT CAATAAAAAT TGAATTATTATCAATAAGATTTTGCTTTAAACAT 
TGACTATGGAACTGAATAAATAAAGATTCAATTAACGCATCAGTATTAGGATTCACTCTA 
AAACGATTAATAGTTTTATAAGAAGGTGTTTGATCTTGAGCTAACCACATCATTCGAATA 
CTGTCATGAAGTAATTTTTCTATTCTACGACCAGAAAATACAGATTGAGTATATGCATAT 
AAGATGATTTTTAACATCATTTTTGGATGATAGGATGTTGCGCCACGATGATGTCTGAAT 
TCATCGAATTCGCTATCAGGTATCGTTTCAACAATTTCATTAACATATCGCGAAATATCA 
TTTTGAGGAATTCTAACAGAGGTTTCTATTGGTAGTGTAAGTTGGGTCATGTTATAAATT 
TTATACATAAGGCACCTCGTTAATTTAGTTTAGTGGTATTTATTAAATTATACGAAGGGA 
CCCAACACAGAAAATTCATTTTATTGAATTTTACATTTATGTGCAAGTTGGGCAAAGTGT 
TTTATTTTTTTAAAGTATGTAAAAGTAAAATTACATGTTAATACGTAGTATTAATGGCGA 
GACTCCTGAGGGAGCAGTGCCAGTCGAAGACCGAGGCTGAGACGGCACCCTAGGAAAGCG 
AAGCCATTCAATACGAAGTATTGTATAAATAGAGAACAGCAGTAAGATATTTTCTAATTG 
AAAATTATCTTACTGCTGTTTTTTTAGGGATTTATGTCCCATCCTGTTTTATATGCAACT 
TATAATATTAAATTGCGTACTTGGCTCAAAACTTTTACTTTCTCATCTATTTAATAATGT 
ATCATTTCAGAAATACAT C CAT ACTTCTATTTTATAATAAATTTCCAAAGTAATATGAGT 
GAAAGTTTGAAGGTGATAATGTACATGTATAAAAGATATAAACATTTATATAGATTGCCA 
TTCATACACT AT CATTATC AAAT AACCTATTAATTACGT CATAAAATACCAGATGAACCA 
AAAAACGCCTTTCCATTGTTGATAAATGGAAAGACGTTTTTTTATAAATTATAGTACGTT 
TGCATATCCTTCAAAGATTTTACCTTGAGCAGCATCAATCGTAACTAACATGTTATTGCT 
TATGTTTT T AAC AGCTTTTTCTACAC CTAC AACTGTTGG AATAC CTTTTTCT AAAC CAAC 
AATTGCACTTGGTGATGTAATACCATTTTCTTCTGTAATTAAG C CTAAAGCTTTTT CTAC 
ATAAGGTACAAACGTTTCATCGATTGAGTTAGTAACGATAACTTTGTCAGATAAAT CTT T 
ACCTTCTAAATCTTTAACAGTTTCAGCAACTAACGTAGTACCAACAACTGATC 



LOCUS 98 GE2 



GATCCACATTGGGCATAATCACAGCTAATTTGTGTTCATTCGCATACCTTTCTATGCTTG 
TATATCTCATATATGTCGTTTCATCACTTGATAATCCATGTAACAACATTAAAGTTTTTA 
ATGGTTTAACAGTTGTAT CGCTATTAAAGAAGCTTTG AT CTTC CGGT AAAATGACTGT CA 
AATTTTGATGCATACCAATTGTTGGTGAATGATAGTTTAATGAAATATAAGCCATACGTC 
ATGACCCCTTTCTAATTCTACTTTATCAACATTTTACGCTTAATCAATTCACTTTAAAAT 
CATTTT CAACAAAAAAAC CGAAT ACAAATGTATTCGGC CTAAAAAAGTATTTACG CTTTT 
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TCTTTATGATCTTGCTTGCGTTTTCTAAACAATAGTAATGATCCTAATAATGCCATCATT 
GCACCAAATAAAGTTGCATTTGTGTTTTCGCTCTTATCTCCTGTTTCTGGTAAAGCATCA 
GTTTTGTGT TGTTTTGATACCTTATTAGAATGGTTTACTTCACCTTTAGGAT TTGATGGT 
GCTTTCTGTTCATTATTTGGTGGTGTAACTCTTGAATCGGAGTCACTATCTGAGTCTGAG 
TCGCTATCTGAATCCGAGTCGCTATCCGAGTCTGAGTCGCTATCTGAGTCTGAATCGCTG 
TCTGAGTCTGAGTCGCTATCCGAGTCTGAGTCGCTGTCTGAATCTGAATCACTGTCTGAA 
TCCGAATCGCTATCTGAATCTGAATCGCTATCCGAGTCTGAGTCGCTGTCTGAATCTGAA 
TCGCTGTCTGAGTCCGAATCGCTATCTGAATCTGAGTCGCTGTCTGAGTCTGAATCGCTA 
T CTGAAT C TGAGT CGCTATCTGAGTCTGAGT CG CTGT CTGAGT CTGAGTCGCTGTCTGAG 
T C TGAATCGCTAT CTG AATCTGAGTCGCTGTCTGAGTCTGAGT CGCTATCTGAGTCTGAG 
TCGCTGTCTGAATCTGAGTCGCTGTCTGAATCTGAATCGCTGTCTGAGTCTGAATCGCTA 
TCTGAGTCTGAATCGCTATCTGAGTCTGAATCACTGTCTGAGTCCGAGTCACTGTCTGAA 
T CTGACTCACTATCTGATTCTGAGT CGCTATCTGATTCTGAGTCGCTGT CTGAATCTGAA 
TCACTGTCTGAATCCGAATCGCTATCTGATTCTGAGTCGCTATCTGAACCTGAGTCGCTG 
TCTGAGCCTGAGTCACTGTCTGAATCCGAATCCGGATCCGGGTCTGGGCTTGGTTCCGGT 
TCTGGGTCTGGACTTGGTTCTGGATCTGGCGTTGGTTCTGGTTCTGGGTCTGGACTTGGT 
TCTGGGTCAACCGGCGGCCCTGGAGTTGGGTCTTTCGGATTTACTGCTGAATCACCATCA 
GCACTTCCACCACCATAACGTACAACATTCTCATTATTCCAACCGAAAATACTGTAGTCT 
CTATTTGTTACAGGATCAACATTTT CTTGAATAAC CTGAGTTTTTAAGTTCTTACCTGTA 
TTGTCGTAATGCCCTTCTACTAATACTACATATGTTTTAGTAATATCACCAAATTTAATA 
CTAGCTACATTTGGATGCTCATAATAGATTCTATTTTTAAATTGGTCTGTTACTTCTTTA 
AGGTT AGAGTCATTTGGATCTGCATAGTAGCTAT CTGATAATTTAGATGTAT CATTCACT 
TCAAAAATTCTCAGTTTTGTATCTGTAGCACTTACTTTACCGCTACTTTCTTCGATTTTA 
TCTTGGTAGCCTTTAATATACACCCACGTATTACCTAAAACTCGTTGCTTAGGGTTAACA 
AATACTGTTTGCTTGTATGTGTTTTGACCTGAAGCTGTAT CTACAC CAATAATTTGAGAA 
GAAATGTTCGCGCCATTTGGTTTATCAATTCCTGCAATTGGCGAACTATAGTTATAAGTA 
ATTTTATTATTAAAC ATTTCAT CCGCAATATTAATATT CGCATCATATGTTCCTGATT TA 
GGTGCCTTTGCTCGGTCTGTAAATAAAGGTAATGAAAATTGTCCGTTAATATTTTCTTTA 
TTATTTACATAATCTGTAAAGACAAATGTATACGTCTTAGTCAAGATATCATATGTTGCT 
TTAGCTACAACATCGCCATTCGTACTTTTAATGT CTGCAAT TGGCAT CGTATT ATTTGAA 
TTAGAATAATCCACGTCTCCATTACCAGTTAAACTATCTGGTAACTTCGCTGTAAAATAA 
TCCCCTGATTTCACTTTATCTGTCACTGTAAAATTTGCCGCCATAAATGTGTTACCACTT 
TGATTAGGGTCAAATGTAGTCTTTTCTAACTTGAAATTACTTGCCGTAACTTTATCATTT 
ACATTTGTACCTTTAGCATCAGCAGCAT TTACTACCGGTTCAGCAACAG CTAAACTACGT 
ACAGCTCTCGTTCTAACACTTGGTTTACTAGTTCCTTGCGCATTGGAAATCGTTTGTGGT 
GATGATTGTGGTAAAT CTAATGTTTGAGAATTTTTAAGCTCACTGTTTGTTG CTATGCTA 
TTAGCATCATTCGTTGTTTTATTATCTACTTGAGAATTTGCTTCTTGAGGAACAGTTTGA 
TC 



LOCUS 99 GE3 



TTAATGATTTCTAACAATCTTAATGTTGCTACGACGTTTATTTCTTGAGATAAGATAGGT 
TTCTCAACCGACTCAGCAACACTAACTAATGCTGCTAAATGAATAACATAATCAAATTGA 
TATGTCTTCATGATTTGTTCAACTGCATCATATTCACGAATATCTAATTCAAACACATGA 
TCGT CAGC CAAA CT TTTAATATTTT CTCGTTTACCTGTT CTATAGTT ATCTAGAACATAA 
ACATCATAATCTTGTTGTAAATCATCTACTAAATGCGACCCAATAAAACCAGCCCCACCA 
GTTATCAAAACTCTTTCCAAATCTTCCACCTCATTTATACATTAAAAATATATCATAAAA 
ACATAAAGTATTGTAAGCTTTTTATCGATATTTTTTATTTATAAAAATAAAATGAGATAA 
CTTTGTGAATTTTTATTGAGATAAATTAGATAGTGGTGTTTTTGTGATGTTTTATAATAT 
CTTGGGTGTGTTAATACTAATAATGCTTTCAACTGATGCATTAGACTGTGACATCATAAC 
TCACTTAAGAACTTCGCTTATTAATTTTCTACCAATACACTCCCTTCTAAGTGCACTAAA 
AAATCCTTACTGCTAAGTGATTAAACTTAACAATAAGGATTTATTTATCATTAGTGGATG 
ATTATT AACGGAATCTCAT ACCAC CAT CT ACAATAATTGTTTGT C CAGT AATGT AATC AG 
AGTCTTTACCAGCTAAGAAGCTGACTACATTTGAAACATCTTCTGGTTGAGAAACTCTGC 
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CCAAAGCAATCTGACTTGTAAATTGTTCCCAACCCCATGCTTCAGGTTTACCTGCTTCTT 
CGGCTGTTGCCACTGCGATACTTTCCATCATTGGTGTTTGAACGATACCAGGTGCGAATG 
CATTCACAGTAATACCTTCAGACGCTAAATCTTGTGCGGCTACTTGTGTTAAACCTCGCA 
CTGCGAATTTTGTACTGCAATATAAAGACAAGCCTGGGTTACCCTCAACGCCTGCTTGAG 
ATGTTGCATTGATAATTTTACCGCCATGATTGAATTTTTTAAATTGTTCATGTGCGGCTT 
GAATACCCCATAGCACACCTGCAACGTTCACGCC^TATACTGTTTTAAACTGTTCTTCAG 
TAATTGTATCGATTGGTGTTGTTGGTCCAAGGCCGGCATTGTTAACCATGACATGGAAAT 
CGCCAAATTG CGCGGCAGTTTGTCTTACTG CGTTAAATACATCAT CACGGTTTGATACAT 
CTGCTTTGATAGCAATAGCTTTTGTACCATCACTTGATAATTTAAGTGCAGCTGCTTTTG 
CCCCTTCTTCATTGAAATCAACAACTGCTACTTTGAAACCATCTTCCACTAAACGTTCTG 
CAATTTTAAAACCAATCCCTTGTGCTCCGCCAGTTACTAATGCTACTTTGTTGTTTGTCA 
TAAAGATC 



LOCUS 100 GF5 



GATCTACTT CT AC AACTTT AGGCATGT CTGCTAAGTGAACACTTT CTT CTTTAACATGTG 
GTGTATGAGACCAAACTTCTTCAGCTGTATGCACTAAGATTGGTGCTAACAACTTCGTCA 
TATCAACTAAAATTTGATATAACACTGTTTGCATACTACGACGGATATGAGAATCACGTT 
GTTCAATATATAAAATATCTTTACCGTAATCCAAATAGAAATTACTTAACTCAACATTGA 
TAAAGTTTTGAACTTCTTGATAAATATTTAAGTAGTCAAAGTTTTCATAGTTGTTAATCG 
TACTTGCAGTAAATTCACGTAAACGATTTAGCAAGTAACGATCCACTTCTAATAACTCTG 
ATTCAGGAATGCTATCTGTGTCAGGATTGAAATCGTTAATGTTACCTAACATAAATCTTA 
ATGTATTTCTGATTTTACGATAAACATCAGATGTTTGTTTTAAAATTTCATCAGAAATTC 
TAACATCAGCTAAATAGTCCGTACTACTTACCCAAAGTCTCGCAATATCAGCACCTTTTT 
GTTTAACCACTTGGTCAGGTACAATCACATTACCTAAAGATTTACTCATTTTCTTACCTT 
CACCGTCCAT AACAAAAC C ATGAGAAAGTAAGAATTTATAAGGTGATACTC CT CTTGTAG 
CAACTGAAGTTGTGATAGAAGAGTTGAACCAACCACGAT ATTGGT CACTAC CTTCTAAAT 
ACATATCCGCTGGGAAACTTAATTCCGGTCTTGTTTCCAACACGCCACGGTGTGATGAAC 
CAGAATCAAACCAAACGTCCATAATGTCTGTTTCTTTAGTAAATGTACCGTTAGGGCTGC 
CTGGATGTGTAAATCCTT CTGGTAGTAAGTCTTTCGCTT CTCTTT CAAACCAAATATTTG 
AACCGTGTTCTGCAAATAAATCAGCAACATGATTCACTGTTTCTTTCGTCATGATAATTT 
CGCCATTTTCAGCATAAAATACTGGTAACGGTACACCCCACACACGTTGACGAGAAATAA 
CC CATT CGCCACGGTCACG AACCATATTGT AAAT ACGTGTTTTACCCCAATTT ACTTTGA 
AGTTTGTATTTTCGATTGCATCTAAAATATCTTGTCTTACTTTACTGATTGAGGCAAACC 
AT TGTGGTGTAGC ACGGAAGATTACAGGTTTTTT TGTTCTCCAGT CGTGTGGATAGCTAT 
GTGTAATAAAGTCTAATTTTAATAGTGCACCTTTTTCTGTTAATAAATCAGTAACGGCTT 
TATTAGCTTTATCATAGAACATCCCTTCAAATTGGCCGCCTTCTTCAGTAAATACACCTT 
TATCATCGATTGGACTAATTACTGGCAATTCATATTTTTGACCAACAATATAGTCATCTT 
CCCCGTGACCTGGTGCTGTATGTACACAACCTGTACC^GCATCTGTAGTAACATGATCAC 
CATTAAT CACTAACGATT CTCTGTCTAAGAATGGATGTTGTGCT ACAACATACTCTAATT 
CTTTACCTGTGTATTCTTTTTCTAATTTGATTGATGCTTTATCCCAATCCAGTGCTTCTG 
CTACAGCGTCAGACAAGGCTT CTGCAATAATATATTT TT CGCCAT T TACAT TGTATTGAC 
CATATTTTAATTCAGGATGAACGGTAATCGCAACATTTGATGGAATTGTCCATGGCGTTG 
TTGTCCAGATAATAAATTT AGCATCTGCATCAACGACAC CTTTGT CATCTTTAACGTCAA 
ATGCAACGTAAATTGATGCTGAACGTTTATCGTGATATTCAATTTCTGCTTCTGCTAATG 
AAGACTCACTTGAAGGAGACGAATAAACTGGCTTTTTACCTTTATAAATTAAACCTTTAT 
CTGCCATTTCTCCAAAAATACGAATTTGTGCAGCTTCGTATTCAGGTTTTAATGTAATAT 
ATGGATC 



LOCUS 101 (GF7) 



GATCAAGTTCAAGGTTCATTAGAAATTATTTATAGTTTGCAAGAAGAATTAAAAGAAATT 
ACTGGTATGGATGAGGTGACATTACAACCAGCTGCTGGCGCACATGGTGAATGGACTGCA 
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TTGATGATATTTAAAGCTTACCATGAGAATAATGGTGAAGGTCATCGTGATGAAGTCATT 
GTGCCAGATTCTGCGCATGGTACGAATCCAGCCTCAGCTTCATTTGCAGGATTTAAATCA 
GTTACTGTAAAATCAAACGAACGTGGCGAAGTTGATATTGATGACTTGAAACGTGTTGTA 
AATGAAAATACAGCAGCTATTATGTTAACTAATCCAAACACTTTAGGTATTTTCGAAAAA 
AATATTATGGAAATCCGTGAAATCGTCCATAATGCTGGTGGTCTATTATATTATGATGGT 
GCGAATTTAAACGCTATTATGGACAAAGTTCGCCCAGGAGATATGGGATTTGATGCTGTT 
C7VTTTAAACTTGCATAAAACATTTACTGGTCCACATGGTGGTGGCGGTCCTGGTTCAGGT 
CCAGTCGGTGTAGTAAAAGAACTAGCAAGTTACTTACCAAAGCCAATGGTTATTAAAGAT 
GGCGACAAATT TAAATATGATAATGACAT TAAAAATT CTATCGGACGTGTAAAAC CATTT 
TATGGTAACTTTGGTATTTACTTAAGAGCTTATACGTATATTCGAACTATGGGAGCAACT 
GGACTTAAAGAGGTTTCTGAAGCAGCGGTTCTTAATGCGAATTATATTAAAGCACGTTTA 
TCTAAACACTT TGAAATAC CT TATAAACAATATTGTAAACACGAGTTTGTGTT AAGTGGT 
GTGCGTCAAAAAGAATTTGGTGTACGTACTTTAGACATGGCTAAGCGATTATTAGATTTC 
GGTGTACATCCACCAACAATATACTTC C CATTAAATGTTGAAGAAGGTATGATGATTGAA 
CCGACTGAGACAGAGTCTAAAGAAACACTTGATTATTTTATCGATACATTAATTAGTATT 
GCTGAAGAAGCTAAAAATGATCCTGATAAAGTGCTAGAAGCACCACATACAACTGTGATT 
GATCGATTAGACGAAGCTACAGCTGCTCGTAAACCAATATTAAAGTTTGAAAATCTTAAA 
CAGGAAAAATAAAGTATTAAACACATATTCCGAGAATTATTATTCTAACTTTGTATGAAG 
ATTTAAGGATAATGGTTTCAAAATCAATTGAAAAAGACAATTTCTATTTAAACAAGAAAA 
CTAAACCGAAGTAATAACTCTTAGGGTTTGGTATTATTCTTTCATAGAAATTGTCTTTTC 
ATTTTTTAGATTGCGGTAATTGAATCGTATTGAAAATGAGCTGAACTTTCTTTATTATGC 
TGAAACTAAGTTTAATGATC 



LOCUS 102 (GF9) 



GATCCTGTGTTAACTGGTCGTTAAAAGTGACTTTCGTTTCAGTGTAAAATTTTTCTAATG 
TAACAGATATGCTATTATTCATTGGAATGATTAGTGCTTCATCTTTTTTACCCCAATATT 
TTATAAGTGCAATATTCGTATGTGCACGTGCTTTGCCACTTTTAATCAACGCATTAACCT 
CCTAAATTCTCAATCCAAGTATGTGCTGCACCAGCTTTTTCTACAGCTTTTACAATATTT 
TTCGCTGTTGGTAAATCTTTGGCAAGCAATAACATACTTCCACCACGACCAGCGCCAGTA 
AGTTTTCCAGCAATCGCACCATTTTCTTTACCAATTTTCATTAATTGTTCTATTTTATCA 
TGACTAACTGTCAACGCCTTTAAATCCGCATGACATTCATTAAAAATATCCGCTAAGGCT 
TCAAAGTTATGATGTTCAATCACATCACTCGCACGTAAAACTAACTTACCGATATGTTTT 
ACATGTGACATGTACTGAGGGTCCTCACAAAGTTTATGAACATCTTCTACTGCTTGTCTT 
GTTGAACCTTTCACACCAGTATCTATAACAACCATATAGCCGTCTAAACTTAACGTTTTC 
AACGTTTCAGCATGACCTTTTTGGAACCAAACTGGTTTGCCTGATACAATCGTTTGCGTA 
TCAATACCACTTGGTTTACCATGTGCAATTTGCTCTGCCCAATTAGCCTTTTCAATGAGT 
TCTTCTTTCGTTAATGATTTCCCTAAAAAATCATAACTTGCACGAACAAAAGCAACCGCG 
ACAGCTGCACTCGATCCTAATCCACGTGATGGTGGTAAATTCGTTTGGATCGTTACTGCT 
AGCGGCTCTGTAATATTATTTAATTCTACAAAACGGTTCACCAAAGACTTAAGATGGTCA 
GG CGCAT CATATAACATAC CATCGTAAACATCG CTTTTAATAGACGAATAGTTCCCG CTC 
TCTAAGGCTTCTATTAAAACTTTGATTTTACCTGCGTTAAACGGTACTGCAATAGCAGGC 
TCTCCAAATGTAACAGCATGTTCTCCTATTAAAATAATCTTACCTGTCGATTCCCCATAT 
CCTTTTCTTGTCATGTCAATATCACCTTTTATATTTATCCTATACTTGATTCATTATTTT 
TAT T TATTAGTAAAAGACATCATATTCTAAGTTGCATACGCATTCGCGTTAAATTTCATT 
GCAGTCTTTATCTCACATTATTCATATTATGT ATAATCTTTATTT TGAATTTATATT TGA 
CTTAACTTGATTAGTATAAAACTAACTTTCGTTTACTTCAAAGTTTAAATCTTATCGAGT 
GATATTTCAGATTCTTTATCTTTTTATAAAATAGCCCTACAATTTATAATTTTCCACCCT 
AACTATAATACTACAAATAATAATTGGAATATATAGATTTACTACTAAAGTATTAGAACA 
TTTCAATAGAAGGTCGTTTCTTTCATAGTCATACGCATTATATATACCCTATTCTCAATC 
TATTTAATACGTAAAACATGAAATTT T CTTATTAAATTTATTATTTCCAT CATATGATTA 
CTTTTAATTTAATGATGTTCAATTTAAATATTAGGTCAATAACATATTTATGCTTTTTAT 
GGATACTTTCAAAAATAACAGCCCCAAACGATAACTTGAAAGGGGCTGTTAAATATTTAA 
CTATTGCATT 
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LOCUS 103 (GF11) 



GATCATTCATTTTAAAGCCAGACTTTTTATAATCTTGTACAAATGCTTGCGCTACATCCT 

TGTGTTGATCAAGCAATTC CC CT CTCAGTACTAGCACACAG CAATACGCATCAGGTATAA 

CGTCATCACCATGTTTCAAAGTCTTACCTTTGCCTAACTTTTCACCCAGTGCACCGAATG 

GTTCGGCTACAGAATACCCTGTAATTCTGTGTTCACTCAATGCGGCTGGCATTTCTGCTG 

GCGACATTTCATGATAGCTAAAATGCCCCGGTTTAATCTTTAATTGTTTACGTAATTCCT 

CAAGTAAAAGATAATGTGTTGAATAACGATGTGGTATACCAAAATGGTAATCATCGCCAT 

TATTATTAAATTCATTTAAGTGCATACCTTTTTGTCCCATAATGACATTGCCTTCATGAT 

GGCCCAATGCCACAGCCTTTATATTTGAGCCCTTCTGTTTTGATTTCATCGCTAGCTCTA 

TTAAAGTTGATGCACCATCAATACGACCACTGTTTAATGCGTCCATTAAATCTGGCCAAT 

TATTGAATTTAACTAATTCTAGTTTATATTTCGGATGATTGTATTGTGATAATAATTTTT 

TAGTCATCATCAAATTAGCTGAATGTGTAATCGGCAAATATCCAATTTTAATCACTTGCT 

GATTTTGGGCATTTTTAGACCGTTCTTTAGACGTCCTTTGCCAATCACATCCTGTAATTA 

TAAAGATTCCAATGATGACGATTATGCTTAACCTTTTCATCGTCACTCACTCCTTATAAA 

TAATATTCAGGTTCAACTTGATGATGATTCAATGCAAATGTTT CCATAATT TCATT ACGA 

ATCTTAAGTAGGTGGCTATCATTACGACTGCGTGGATGTGATGCTGTAATTTCATATTGA 

GAAATAATATTGCACCCTTCACCTAACAGAACAATGCGGTCGGAAAGATAAATAGCTTCA 

TCAATGTCATGCGTCACTAAAATAATAGTTGATTGCGTTTTATGTTTTAGTTGCACTAGT 

TGATCCTGAAGTTTATAACGTGTAAATGCATCTAATGCACCTAATGGCTCATCCATG^AT 

ATAACGTTAGGCTTATGCACATGCGCTCGACATAGTGCCACACGTTGTTTCATACCCCCG 

GACAGTTGCTCGGGAAAATGCTTTCCCCTGTCTTCTAAATCAACTAATTTAAGCTGTGCG 

TTAATCTCTTCATCACTAATTTTCTGTTGTAATCCAATCCTAATGTTGTCATTAATCGTT ; 

TTCCATGGCAGCAAATTATGATGTTGAAATAGCATTAAACAATCTGGAGATGGCTGTTGT 

TTAATTTCGTTATCAATAATGACACGACCAGACGATGGATGAATAAATCCACCGATAATA 

TTGAGTAAAGTAGACTTTCCGCAACCACTTTTCCCTATGAAAGTGACTATTTCTCCCTTG 

CT AATGT C CAAATTAAAGTT ATGAATT ACTTT ATGTGAT C 



LOCUS 104 (GF12 ) 



GATCGCCGATAAGTAAAAACGGTGCATTCATACGTTTCAT CATATAAT AT CCTTCGAAAC 
CTTCCGCTGTTCGATAACCACTAAAATATACGTTTAGTGGCGGTTTCATATCACCAGGGT 
GGAAATAATAAATAAATTCCTGTCGTTGACTATCTACGAAACGACTACCACCAAGTAAAA 
ATTGACCCATGTCTAATCTAGACCATCGTTTGTGTATAGGTCCTAAATGTACCGTCCCGT 
TCCC^CGCGCCTTAACAGTTACACTTATATAAGCATaU^TGGTTTCGCAGGTATCTCTA 
AAGGACTGT CTAACATAT CATCAGT CAATACGATTTGTTCAATTAATGCACCATCAGCGC 
CAGTCTGAATCAATCTAAATGTATATTGCAACTCGACCGCACCATCAATATCAAATTCTG 
GCCATATTTGAATGACTTTATCTTTATCGTAAACGAGATTATTTTGCCAAGATGCGATAG 
GTTTAAATTCTTTCCCAAATTCTCCACTCAATGTGAGCTCTGAATTACCTTGGTAAACGA 
CATCTCCTTTAAAATTCGGATG CACAAGTG CTAACTTAGGAGAAAC CTTAT CTCCATACT 
GTCCTGAGAAGCTAACTGCCTCTAATTTATTATTACGTTCTTCAATATTCCGGTAATGTA 
ATGGTTGAACAACGTATTTTTGGACATTTTCGTCTTGTTCATATTCAACTGACCAAAATG 
ATTCATCAACATACGTATTGTATGGTTCGCTTATCATTTGTAATAAATTCGTTAATGTCT 
CCGAGTATGGTGCTTGAATATAGATAAAATCAAAGCGCCCTTCTGCTTCAACAATCGCTT 
CAATAGCCTCTACATAACCACTATCAAATTCA^C^TCC^^ 

TCA(^CCTTTTTTGTGTTGAAAAATAGGTTCTAAATCGTCTCCTCO^TTTG(^AAACTC 
TAAATTTACGTGGCATCATTTTCACCTTCTATTAACTCATCGAGCTGATTAATAATATTC 
TTAGAAGCATATGCATCTATTAATTTTAAAGAATAGGCGTACGCATAATTCCAATTTTTC 
AAATAAAATAAATAATAATTTAACGCATCATCTAATTCATCAACTGTATTTATAATACGG 
CCATTGTCATAATCAGAGACGTAATCTGTTTGTTGAC CATTAATTTGTGGAATC C CAGCG 
CTAATTGCACTAATTTGTAAATACAAGTCAGGTTCTTTTGACATATCTATCACAAGTCGC 
AACGTCCGCAATGCTTCTACAACATCATGTTCAGCATGTATCGTCTTAACAGCAATGATG 
TCATCTTGATC 
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LOCUS 105 (E18) 



ATCAAAAAGTTATGATGAACGTTTTACGCCGGATGAAGTAGTCGCATACCAACAACATCA 
AGGTAATAAATTTAAAGAACATTTTGATTTGAATTGTTATCTGACACTGCTAGATGTATT 
GGATAGTCACAACATTGACCGAGGT CGCACAGACGTAACG CATGTT TTTAAAAATTTAGA 
AACAAAAGTGTTAACGATGGGGTTCATAGATGATTTGCTATATCCGGATGATC 



LOCUS 106 (E101) 



CTTCTAACATATTAACCCACTCGTTTGTAGCAGCGTTAAAACCAACACCCGGCTCTGCGT 
TTT TC AAACGTTC T ACAAT AACAGAACCT TCT AAT C CTGCATTT T CAG CAATTTG ACGAA 
CTGGTGCAGTTAATGCTTTAAGTACAATATTTACACCTGTTTCAATGTCACCTTCAGCTT 
CAATTTCACTTACTTTTTGGTAAACATTTACTAATGCAGT ACCAC CAC CTG CAACAATAC 
CTTCTTCAACTGCTGCACGTGTAGAATTTAATGCATCTTGAATACGTAATTTACGTTCTT 
TAAGCTCTGTTTCACTTGCTGCACCTACTTTGATAACTGCAACACCACCTGCTAATTTAG 
CTAAGCGCTCTTGTAATTTTTCACGATC 



LCOUS 107 (E110) 



CXjATAT CTC CAAATTGTCTAATCAAGACCATTTGTACACCTTGCTTATCAT TCTTTTTAT 
CACTTAG(^TATATTGGTATAACGTTTCAAAATC(^GTCAGTTATCATGTCTAAAGGAT 
AGCCGAGTTGTATTAAATATTGAATATAATGATTAATATCATGCTTAGAATCAAACAAAG 
CATT CGCAACTATAAATTGATAGATAATGCCAACCATCACTGCATGAC CATGAGGTATTT 
TATGATAGTATT CAACAGCATGACCAAATGTATG AC CTAAATTTAAAAATTTACGTACAC 
CTTGTT CTTTTT CATCTGCAATAACAATAT CCAGCTTCGTTTCAATACCTTTAGCAATAT 
ATTTATC CATACCATTTAATGACTGTAATAT CTCTCTATCTTTAAAGTGCTGTT CGATAT 
CTTGCGTCGCTGATTCACCATTCAATAACGCATGCTTATAAACTTCTGCATAGCCACTTA 
ATATTTGCTCAAATGGTAACGTCTTTAAAAAGACTAAATCATAAATCACAGCAGTTGGAC 
GATAAAATGCACCGATAAGGTTTTTACCTTGCTTTGAGTTAATACCCACTTTACCGCCAA 
CACTAGAAT CATGCGCT AGT ATAGT CGTTGGCACTTGTATAAAGTGCACGC CT CGTAAAA 
GTGTCGCCGCAATAAACCCAGCAAAATCACCAGTTGCAC^ 

CTGTATTACGAGTTACATGATGGGATAAAATATACTCTAATGTTTCTTGATATTGCTCAA 
ATGTTTTCGTCTTTTCACCAGCTGGAATAATAACTTTATGTACATTTTCATATGATAAAA 
TATCATCAAATTTATCAGCAAAATATTGATTTACATGCTCGTCAATTAATATAAAACTTT 
GATCAAACTGATCAATATACGTGCTAATATGGTCAATTGCACC 



LOCUS 103 (E125) 



CACTTTTGAATGTTCACTTCTAAAGATTTGGTCTGTAACTTCCATTTCAGCTAATCCATA 
TTT TT CAT AAATT TCT TGT C CATAAAGTGTATTTGT AT CATGGAATG CTGGT AAACAATG 
TAAGAATATCGTTGAATCTTTACCTGTTAAATCAAACATCTGTTGATTCACTTGATAGTC 
TTTTAATAAATTAATACGTTGTTCAAATTCACTTTCTTCACCCATCGATACCCAAAC^ 
TGTATATATAGCATCTGTATTTTCAACTGCTTCTGCAATATTATCCGTAATCATGACTGA 
ACCACCATATTGACTCGCTTTTTCTTTTGCAATATCAACATATGCCTCTTTTGGATTTAA 
TGATTTAGGTGTACAAATTCTTACATTAACACCTAACATAGCAC CTGC TAC CATTAATGA 
ATG CGCAATATTATTACGT CCAT CT CCAACGTAAGTTAAGTTTATT CCTT CTAGAT ATCC 
AAAATTCTCTTTTATTGTCATAAAATCAGCTAACATTTGTGTAGGATGCCAATCGTCTGT 
TAATCCATTCCAC^CCGGTACACC^GAGAACTTCGCTAAATCTTa^CAGCTTGTTGTGA 
AAAACCACGGAATTCAATACCATCGAACATTCTACCTAATACTTTCGCAGTATCCTCTAC 
AGATT CTTTTTTGCCTAATTGAATATCATTTTTT CCTAAAAATTCTGGATGCGCACCTAA 
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ATCAATAGACGCAACTGTAAACGCAGCACG CGTTCTCGTCGAATT CTTTT CGAATAGTAG 
TGCAATATTTTTTCCAGATAAGTAGTGATGCTTAATACCGTTTTTCTTATACTCTTTTAA 
TGTAATTGCAAAATCAATAAGTCCTTCGAATTCTGCTTTGGTAAAATCACTTTCTTTTAA 
TAATGATCTGCCTTTTAAATCATACGGTTTTTGAATTTCTGTCATTATTTTCACCCTCGT 
TT CTATAATTTATTACGTTAAATGTC CTCTCTGAATAATGGTTGACTCATACATCTAGGG 
CCCCCACGTCCACGTACCAACTCGCTACCAGATATTTCAATGACTTTAATGCCTTTTTGT 
CTCAATAAATCATTCGATACATAGTTTCTATCGTAAGTCACTACAACGCCTGGTCTTATA 
CATAATGTATTTGAGCCATCATTCCATTGCTCTCTAGCACCATCAATGACATCACCATTT 
C CTGTTGGAATGAATTGGATAT CATCTATACCTAGTACGT CTTCTAAAGTAT CTTTTAAA 
TGACTAGATTGTTTGATGGCAATATCTTTATTTACGTCATCATATTCAATAATAAATATA 
TTCATATTGCCTTCTGCCTTTAAAATGGCTGAATGCATTGTAAATTTGTCATAATCTATC 
ATTGTAAATACTGTATCTAAGTGCATAAAAGTTCGACTAGTTGGAATTTCAATTGCTACT 
ACTTTTTTAAACGTCGCCTGCGGATTTTCAAAAATACGTCGCGCTAACTTTTCAATAGCT 
TGTGCAGATGTACGTTCTGAAACGCCTATAGCCAAGACATCTTTAGATAAAACAAGTTCA 
TCGC CGCCTT CAATATTGAATGGGCAATCT CG ATC 



LOCUS 109 (F101) 



CAATACCTTGTGGACAAATAAGTATGACATCTTGATTATCTACATTAAAGTAATCTGGGC 
ATTCCCACATATATCC^^TCATCCAACTCTGTATTTATTTCACCTAAATAATGCC^T 
TAATTATATCTTCAGTATTATAAAGTAATAATCGACCTTGCTGATCATTATTTTGTGCAC 
CAATGATTGCATAATATTTCTCATCATATTTAAAAACTTTAGGATCTCTAAAATGACTCG 
TATATCCTTCTGGTTGTTGGCTAATTACTGGCTTTGGAAACTTTTCAACTGAACCGTCTT 
CTTTCAAT CGTGCGATCAT CTGACTCGCATGTCGTTGCCAATGATTATCTCGATGATTTC 
CTGTGTACATATAATATAAATGCCCGTTATATTCAAAAGCGCTACCGCTATATACACCAT 
GGCTGTCATATTTAGTATCTGGATTTAAAATTGGCCCTTCAGCTTTAAAGTTTATTAAGT 
CATCACT CGTGTAGTTATACCAATACTTTAAGCCATGTACTG CGCCT AATGGGAAC CATT 
GATGTGAAACATAATACTT C CCTTTATAAAAAATAAGTCCGTTGGGGTCATTTAATAAGC 
CTGTTTCTGGTTGTATATGAAATTGTTGACGAAATTTTGATTGATCAACTTGTTGTTTTA 
ATGTTTTAAAATACTCAGTATCAACGTCCTCGATTCGTTGATAACGTTCTTCTCTAGTCC 
AT TCGGTCATAATATTTACC CAGTCCTCCTTTTATAATTTATG CTGTTAACAATTTATAT 
TCTATTATAGCAAATTTTACCTACGTTCTTTAACTTTTAACCTATCCATTTATAGTTATA 
TGGTATCGGTTCCACATTTATTTTAAAAAATACAGCGTCTAAATATTAACATCTACTGTG 
ACGCTATATGGCATATCTTGCTTTTTAAGCATCTGTTGTATCTCTTCCATCGCGCATTGG 
CCAGCTTCAAAATAATTATAATGAATTGTTTTTATCGATGGAGACACTAATTGTGTCATT 
GGGTCACCACCAAAACCATATATTTGATGTGGTTTCATAACATCTTTTTTATCAGAATAA 
TATTTATAGGCAGCTAATGCAATCGTATCAGTTGCTCCAACAACCGCATCTACTTGCTCC 
ACATTTTCCAAAACATTTGCAACATCTTTTTGTGCTTCCACATAAGTAAAATTTGTTTCA 
TGTATATTAGGTTTAATTTGGTATTTAGCTAACTGGTCAAGTAAACCACGTTTTCTATGT 
ATACCAACTGCAATATCTTTTTCACTTACACTAAACACTTCAACTTGTTGATATCCCTGT 
TGACCAATCCATTCGC CTAT AATTTGACCTGCTTTATAAT CATCATGCACAATACTATGA 
AGTTGTTCATGTTGTTGACCAACAATAACGATTGGTACATTCATTTTATTAATGACTTCA 
ATATGTCTCTCTGTTATGTCTGTAGCCATTAAAACAATACCATCTACTTTACTGCGTGCT 
AATGTTTCAAGCGCTTGTATTTCTGCTTCGATATTTAA^CCTGTGTAATTTAAAATTAAT 
TGTGATTCATATTTTTGGCATTGTTTTGCCAATCCTTTGATTGTTTCATCTACTGCATAT 
GAATTC^TTCTAGGTATAATGGCACCAATAAGGTGTGTTTGTCTCGCTCTTAAACTTTGA 
GCAAATTGATTCGGTTGATAGTCATGTTCTGCTATAATTCTTGTTAATTTTTCACTTGTT 
TTTTTACTGACAGATCCATTATTTAAAAATCTAGATACTGTACTTTTTGAAACGCCTGCC 
AATTTGGCAATATCAGATATATTTTTCATACTTATTCACCTATCATTATTTGTGACACTT 
AGCCTTATTTTAGCATATGTGTAACCGCTTTAAATAATATTTCTGCTTCTTTCATAAAAA 
GATTTCAAAATAAAACTTTTGTATAACAAAATGTCCCAACATCAACCTTTAGTTAAATGT 
CAGGACAATGAATATTCTATGTAAAT AT ATTCT AATAT CGAATATGTTT ATTGAAT CTAT 
TTAGCTCACCTTCAAAGTAAGCATGTTCACCGTGAACAATCTTGTCTAATCCTATATTCG 
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tttcttgttccgtaacagataatggtgtaattaatttaattactttcgcaataataaacg 
tcatgactatactaaaaattacaactgctgttacacataatatttgtacaagtataatat 
gtatgtcaccagtataaataaagc(^ttctcaatgtc^ggattggcttttttactttgga 
aaactgctgttaaaacagcaccaataataccaccaacaccatgaataccaaatgcatctX 
atgcatcatgatattttagttttaccttgatgttulttaatgacaatataacaacagatac 
ctcctattaaagccattattgttgcactaagatatgttacatatcctgctgcaggagtaa 
tgacaactaatcctgctaatgcaccgagtaaaagtccaagtaaacttgtcgtctttttaa 
aaatatattctaaaattaaccaacctatagcacctgcactggctgaaatgacagtatttg 
taaatgcaagcatcgcaatattatcaaatgtaaaagcactacctacattaaatccatacc 
aaccaatccacacgaatataccgccaatcaacgtaatgataagattatgtggtgttgatt 
cagaatgtttgtttccttttccaatcataatagctaatactaaaccagaaacacctgatg 
taatatgaacaaccgtacctccagcgaaatctaatacaccgagt ttgttaat ccaaccg c 
cgccccaaacccaatgtgctactggactgtatacaagagcagtccatattactacga^ta 
at aaataagg aataaac tt cat ttt ct c agcgattgaac c agataaaat agaaattgcaa 
tcgtacaaaacatcatttgaaataacataaacaaagcgaaaggaatatgtgggctaatat 
cttcttgagtcgcaaaacctacatgattaagaaaagtatattcccaatttccgaaccata 
aattcccattcccaaaactaattgtaaaaccaactgttatccatacaaatgtaacaagca 

CAATTGCTGCCATACTTTGCATGACAGTATTAAGCGCATTTTTAGATTGAACTAACCCAC 
CATAAAATAAACTTAATCCTGGTGTCATTAACCAA^CTAATAATGTACACAAAAACATA^ 
AT AT CGTAT CGTTAAGATT CATACTTACCACTCCCTTTTTTTCATAATAAT CTGACAATT 
TATAAAAAGCAAAAATGCGTTAAGTTTTATTACATCTTTTGGAATAAAATGTGCCACACT 
ATATAAAAATGATTTCATGAACTAAAAAAAAAAAGACTACTTACTCACTTTTAAATTAGC 
GGAAGTAGCCATAGAATCTAATATCTATTTTATTGTTAAAATGATAACGTTAAACTTTTT 
GAATTGTAATTGTCCATGAAGCATTATCAATTTGTTCATAGTTTGTTACAGGATAACCAT 
TTTCTGCAGCCCAATTTGGAATGGCTTCCGTCGCTTGCGTGCAATCAAAATCAATTTTTA 
ATTCATCT C CAGATTG CAATGTTGCCATTTTCTTTTGCGCTTCAATTAACGGAAATGGAC 
ATACCATTCCTACTGTACCTAATTCGTGTATCATAATTATTTCTCCTTTTCCAATCACTT 
TTATTTGATC 



LOCUS 110 



GTCTCTTTCAACAACCGCGTCATATTTTTCAACATAACCTTTTTTGATAAGTCCATCTAA 
ACTGGATT T TGAAAAGC CCATATCCTCAATAT CAGTT AAAAATATTGTTTT ATGTTGTT C 
TTC^GACAAGTAAGCATACAAATCGTATTGTTTAATAACTTTCTCCAACTTAGCTAATAC 
TTCATCAGGATGATACCCTTCARTGACACGAAC^GCACGCTTGGTTTTTTTAGTTATATT 
TTGTGTGAGAATCGTTTTTTCTTCAACGATATCATCTTTTAACAACTTCATAAGCAATTG 
AATATCATTATTTTTTTGCGCATCTTTATAATAATAGTAACCATGCTTATCAAATTTTTG 
TAATAAAGCTGAAGGTAGCTCTATGTCATCTTTCATCTTAAATGCTTTTTTATACTTCGC 
TTTAATAGCACTCGGAAGCATCACTTCTAGCATAGAAATACGTTTAATGACATGAGTTGA 
ACCCATCC^CTCACTTAAAGCTATTAATTCTGATGTTAATTCTGGTTGTATATCTTTCAC 
TTCTATGATTTTTTTTAACTTCGAAACGTCAAGTTGTGCATCAGGTTCTGCTGTTACTTC 
CATTACATAACCTTGAATCGTTCTTGGTCCAAAAGGTACAATTACACGCACACCAGGTTG 
GATGACAGATT CGAGTTGTTCGG GAATTATATAAT CAAATTTATAGTCAACGCTCTT CGA 
CGCGACATCGACTATGACTTTCGCTATCATTATTGCCAC 



LOCUS 111 



GCGTTGTGAATTAGTATAATCAATTTACTGGAAGATATTTAGTCGATTGATACCTATCAA 
CTATTTTCAGCATACGATAAATTATAACAAATCATAGTTTATTATCACACTTAATTATTA 
TATTTTTCAAGGGAGAATACGAAATATGCCTAAAAATAAAATTTTAATTTATTTGCTATC 
AACTACGCTCGTATTACCT ACTTTAGTTT CACCTACCGCTTATGCTGATACAC CT CAAAA 
AGATACTACAGCTAAGACAACATCTCATGATTCAAAAAAATCTAATGACGATGAAACTTC 
TAAGGATACTAC AAGTAAAGATATTGATAAAG CAGACAAAAATAATACAAGTAAC C AAGA 
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CAATAACGACAAAAAATTTAAAACTATAGACGACAGCACTTCAGACTCTAACAATATCAT 
TGATTTTATTT AT AAGAATTT AC CACAAAC CAAT ATAAACCAATTGCTAACCAAAAAT AA 
ATACGATGATAATTACTCATTAACAACT TTAAT C CAAAACTTATTCAATTTAAATT CGGA 
TATTTCTGATTACGAACAACCTCGTAATGGCGAAAAGTCAACAAATGATTCGAATAAAAA 
CAGTGACAATAGCATCAAAAATGACACTGATACGCAATCATC 

CAATCAAAAAG CACCTAAAT CAAAC AATACAAAACCAAGTACATCTAAT AAGGAACCAAA 
TTCGC CAAAGC CAACACAACCTAATCAATCAAATAGTCAACCAGCAAGTGACGATAAAGC 
AAATCAAAAATCTTCATCGAAAGATAATCAATCAATGTCAGATTCGGCTTTAGACTCTAT 
TTTGGATCAATACAGTGAAGATGCAAAGAAAACACA 

AAAAGACAAAAATGAAAAAT CTAATACAAAGAATCCACAGTTAC CAACACAAGATGAATT 
GAAACATAAATCTAAACCTGCTCAATCATTCAATAACGATGTTAATCAAAAGGATACACG 
TGCAACATCATTATTCGAAACAGATCCTAGTATATCTAACAATGATGATAGCGGACAATT 
TAACGTTGTTGACTCAAAAGATACACGTCAATTTGTCAAATCAATTGCTAAAGATGCACA 
TCGCATTGGTCAAGATAACGATATTTATGCGT CTGT CATGATTGCC CAAGCAATCTTAGA 
ATCTGACTCAGGTCGTAGTGCTTTAGCTAAGTCACCAAACCATAATTTATTCGGTATCAA 
AGGTGCTTTTGAAGGGAATTCTGTTCCT TT TAACACATTAGAAGCTGATGGTAATCAATT 
GTATAGTATTAATGCTGGATTCCGAAAATATCCAAGCACGAAAGAATCACTAAAAGATTA 
CTCTGACCTTATTAAAAATGGTATTGATGGCAATCGAACAATTTATAAACCAACATGGAA 
ATCGGAAGCCGATTCTTATAAAGATGCAACATCACACTTATCTAAAACATATGCTACAGA 
T C CAAACTATGCTAAGAAATTAAACAGTATTATT AAACACTATCAATTAACTCAGTTTGA 
CGATGAACGCATGCCAGATTTAGATAAATATGAACGTTCTATCAAGGATTATGATGATTC 
AT CAGATGAATTCAAACCTTTC CGTGAGGTATCTGATAGTATGCCATATCCACATGG CCA 
ATGTACTTGGTACGTATATAACCGTATGAAACAATTTGGTACATCTATCTCAGGTGATTT 
AGGTGATGCACATAATTGGTyVTAATCGAGCTC^TACCGTGATTATCAAGTAAGTCATAC 
ACCAAAACGT(^TGCTGCTGTTGTATTTGAGGCTGGAC^TTTGGTGC^GATCAACATTA 
CGGTCATGTAGCATTTGTTGAAAAAGTTAACAGTGATGGTTCTATCGTTATTTCAGAATC 
CAATGTTAAAGGATTAGGTATCATTTCTCATAGAACTATCAACGCAGCTGCCGCTGAAGA 
ATTATCATATATTACAGGTAAATAAGTATTATATTAAACCCGTAAAATTTATAAGTATAA 
ACAAGGAGTTCGGACTTAAACATATTTCTGTTCATAAGTCCGATTTCTTATTCAATTAAA 
CCCGAGGCATTCAGTTCGAACGCCTCGGGTCGTTTTATATAAATATATTATTTTATGTTC 
AAATGTTCCTCATCATATCCGTTTCAATTGCCATCTCACACATTTTATAAATATGAGCAA 
ATGTACTTATTCTCAAACATTACTGCCGAGCTTTAATTGACGTTATATTAACTATAAACT 
ACTTTTCGATGACTCTACGGATTCAATGTCACATGAGCGTGATAAAATTTGTTCAATAAT 
AAAGTCATGTTTATCAT CTGA 



LOCUS 112 



ATAATATTTAAGCCTACACTAGCTAAC^TACCAATCATAGAAACCATTGGTGCCCCAATT 
GCACGTGCAAATTGTTCTAATATGAAGAACAAAATTACAAAAGGTGCACTTAAAAACATT 
ACTTTCAAATAATTACTTGTTAAAGCTAACGTTTCACCTCTCGCCCCTAAAATTGCTGCG 
ATTTGATCACTGAATGGTAAAGTAACTAAAATCACGATAAGTCCTAGTGCAATACCACCA 
TAAATAGAGAAACTACTTACAAATTTACTCTTACTATAGTCTTTCGCACCTAATAAACGT 
GAAATATAAGTTCCTGCACCAACGCCAAATAAATTACCTAACCCCATTAAGATAGCAAAT 
ACTGGCAGTGTTAGAGAGATAGCAGAAATCATGTGGCTATCTTCTAAAAATCCTATAAAG 
TAAATATTTAATATGCCATAAATAACGCTTAATAAAGTCCCTATCATCATTGGCAATGAG 
AAATGCATCATCGCTTTAAATACTGGCGATTTCTCAAAATAATATAATTGTTCGTCTTTC 
ATTGTTCAATACTCCTTGTCTTTTCCAATAATTAGCTTACTAACAATTAGATATCTAACT 
ATAATATTAAAGACAAAGTGACTGATTTCTACCAGTCACACTTATCATTTATTGTAAACT 
AGATAACATTT TAGTTAAGTTTGCTTTCATTTGTT CATTTT CTTCTTCAGAT AACTGCGA 
TACGAGTGTTTGT T CCATTTCATCAAATATCGAAGTGAATGCTTCTACGAGTTTAAT CCC 
AGAGGTAGTCAGCCCTATATTCTTTCTTCTCGTATCTTGTGCATCGACATAGCGATAGAT 
CAGCTTTTTACGTTCAAGGTTCCTTAATAAATTACTGACAGTTGGACCTGTTCGTTGTAA 
TGCTTTAGCAATATCATTTTGTGTCAGTCCATCTTGTTGATGTGCATAAAGATAACCTAA 
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CGTATGACCTTG 



LOCUS 113 



GATCCTTCAGAAATCAATAAAGTTATTCATGTAGATTTAGGTATTATTGCAGACTGTAAA 

AGATTTTTAGAATGTTTAAATGATAAAAATGTTGAGACTATAGAACACAGTGACTGGGTT 

AAACATTGTCAAAATAATAAGCAGAAACACCCATTTAAACTTGGTGAAGA^GATCAAGTA 

TTTTGTAAGCCACAACAAACAATCGAATATATCGGCAAAATTACA^ 

GTTACTACAGACGTGGGACAACATCAAATGTGGGCAGCTCAATTTTATCCATTTAAAAAT 

CAC GGA CAATGGGT T A C AAGCGGT GGT TTAGGAAC AATGGGATT CGGTATT CC TT CGT C A 

ATTGGTGCCAAATTAGCTAATCCTGATAAAACAGTCGTATGTTTCGTCGGTGACGGTGGT 

TTCCAAATGACAAACCAAGAAATGGCACTTTTACCCGAATATGGTTTAGATGTCAAAATC 

GTACTAATCAATAATGGAACATTAGGTATGGTTAAACAATGGCAAGATAAGTTCTTTAAT 

CAACGCTTCTCACACTCAGTATTTAATGGTC^ACCTGATTTTATGAAAATGGCAGAAGCA 

TATGGCGTCAAAGGTTTCTTAATCGATAAGCCAGAACAACTGGAAGAACAATTAGATGCA 

GCGTTTGCTTATCAAGGACCAGCTTTAATTGAGGTTCGTATTTCCCCTACTGAAGCTGTA 

ACCCCAATGGTTCCGAGTGGCAAATCAAATCATGAAATGGAGGGCTTATAATGACAAGAA 

TTCTTAAATTACAAGTTGCGGATCAAGTCAGCACGCTAAATCGAATTACAAGTGCTTTTG 

TTCGCCTACAATATAATATCGATACATTACATGTTACACATTCTGAACAACCTGGGATTT 

CTAACATGGAAATTCAAGTCGATATTCAAGATGATACATCACTTCATATATTAATTAAAA 

AATTAAAACAACAAATTAATGTTTTAACGGTTGAATGCTACGACCTTGTTGATAACGAAG 

CTTAATTTTAAGACAAAGGCAATGATGCGCTAATTAGTTATAGATATATCATAGGCTGCT 

AGTTAACATCTGCCACTATTACAAAGTTATATTTCAGAATTTTCGAAACACAAAATATTT 

AATTATTTGGAGGAATTTATTATGACAACAGTTTAT 



LOCUS 114 



GCGCACCAAACTCTCGTCCAATTGATTTTGAAATGAAAAAGAAAGATGGAACTCAACAGT 
TTTATCATTATGCAAGTTCTGTTAAACCTGCTAGAGTTATTTTCACTGATTCAAAACCAG 
AAATTGAATT AGGATTACAATC AGGT CAATTTTGGAGAAAAT TTGAAGTTT ATGAAGGT G 
ACAAAAAGTTGCCAATTAAATTAGTATCATACGATACTGTTAAAGATTATGCTTACATTC 
GCTTCTCTGTATCAAACGGAACAAAAGCTGTTAAAATTGTTAGTTCAACACACTTCAATA 
ACAAAGAAGAAAAATACGATTACACATTAATGGAATTCGCACAACCAATTTATAACAGTG 
CAGATAAATTCAAA^CTGAAGAAGATTATAAAGCTGAAAAATTATTAGCGCCATATAAAA 
AAGCGAAAACACT AGAAAGACAAGTT TATGAATTAAAT AAAATTCAAGAT AAACTT CCTG 
AAAAATTAAAGGCTGAGTACAAGAAGAAATTAGAGGATACAAAGAAAGCTTTAGATGAGC 
AAGTGAAATCAGCTATTACTGAATTCCAAAATGTACAACCAACAAATGAAAAAATGACTG 
ATTTACAAGATACAAAATATGTTGTTTATGAAAGTGTTGAGAATAACGAATCTATGATGG 
ATACTTTTGTTAAACACCCTATTAAAACAGGTATGCTTAACGGC^^ 

TGGAAACT ACT AATGACGATT AC TGGAAAGAT TT C ATGGT TGAAGGT CAACGTGTT AGAA 
CTATAAGCAAAGATGCTAAAAATAATACTAGAACAATTATTTTCCCATATGTTGAAGGTA 
AAACTCTATATGATGCTATCGTTAAAGTTCACGTAAAAACGATTGATTATGATGGACAAT 
ACCATGTGAGAATCGTTGATAAAGAAGCATTTACAAAAGCCAATACCGATAAATCTAACA 
AAAAAGAAC AACAAGATAACTCAGCTAAGAAGGAAGCTACTC CAGCTACGC CTAGCAAAC 
C AAC AC CAT CAC C T GTT G AAAAAGAAT CAC AAAAACAAG ACAG C CAAAAAGAT GACAAT A 
AACAATTACCAAGTGTTGAAAAAGAAAATGACGCATCTAGTGAGTCAGGTAAAGACAAAA 
CGCCTGCTACAAAACCAACTAAAGGTGAAGTAGAATCAAGTAGTACAACT C CAACTAAGG 
TAGTAT CTACGACT CAAAATGTTGCAAAAC C^CAACTGCTTCATCAAAAACAAC AAAAG 
ATGTTGTTCAAACTTCAGCAGGTTCTAGCGAAGCaAAAC^^ 

C AAAC AT T AAAAACACAAATGATGG AC ACACTCAAAGC C AAAAC AAT AAAAAT ACACAAG 
AAAATAAAGCAAAATCATTACCACAAACTGGTGAAGAATCAAATAAAGATATGACATTAC 



121 



WO 03/011899 



PCT/GB02/03606 



CATTAATGGCATTATTAGCTTTAAGTAGCATCGTTGCATTCGTATTACCTAGAAAACGTA 
AAAACTAATAAATCGTCTTTATATTTAAT^^ 

AGGTATCCAGTTACCTCGTTCGCCAATTATTTTTCGCAATATAAAAAGTCCCACTTAAAA 
CAATCATTTTAAGCGGGACTTTTTATATTGAGTAACTAAAATTATTTAGCTGCTACTTCT 
TCGCCATTGTAAGAACCACAGTTTTTACATACACGGTGTGATAATTTGTATTCGACCACA 
GTTTGGGCATTCAGTCATACCTGGTACTGAAATTTTGAAATGCGTACGACGTTTGTTTTT 
TCTAGTTTTAGAAGTTCTTCTTTTTGGTACTGCCATGATATATCCTCCTTAGATTATAAA 
CGAAAAATACTAAATGTTAGTTTAATTAACAACATTATATCATTAATTAAACTACTTATT 
GCTCTTTATCATATAATTGTTGTAATTTTTGAAGCCTTGGATCAACTTGTCGTGATTCTG 
AATCATCTTGTTGCTTGCTGTTTAGCAAGCTCATCTAATTGATCCTCATCGATTACTTCC 
CAACCATTACCTACTGTCAACATTTGGTCACTTTGCTCTGAATAAGCTCTCATTGGTTTC 
T C AAT AAT AACTAT AT C C T CGACAATAT C CT G AAG AT T AAC CAT AC CATCTTT AAT AATG 

TGATAGTGTTCATCTACATCATCTTGATC 

LOCUS 115 



GGATCTGATATTTTATCAATGTGCTTGTCATCTTTTTTAATATCATCTAACGTTTTCTTA 

ATATCTTTAGTAATGTTCGGTTGCACAATACCATCATCTTTAGTCGTCTTAAAGACAACA 

CGTATTTGTGCCTTTTCACTATCTTGATTAAAATGTTTTTCAATCTTTTTATTCGTATCT 

AACGACTCTAATCCTGTCATTTTAATATCATTGTCAAATTTCGGTGCATTTGTAGCAAGT 

GGTATCAATATTGCAGCTACAATCACTATCCATGCAATGACCGCGGACCATTTATGTTTT 

GCGATGAATGTCC C CATCTTATATAAAAATTTTGCCAAAGTATATTGCCT CCTTTTAAAA 

TCAACGTTATAGTTTAAATATACAGTGTAGATTATTGTTCGATTATAGTATCTATCCCCG 

ACCTCTTAAAGAATCAATTGGAAAATTTTGTATATTAAACTACACACAAAGGAGAAATGT 

AGATGAAAG AGACTGATTTACGAGTT ATAAAGACAAAAAAAG C ATTGT CGAGTAG CT TGC 

TAOVATTGTTAGAACAGCAATTATTCCAAACGATTACTGTCAATCAAATTTGCGACA^ 

CACTCGTACAC CGTACAACATTTTATAAA(^TTTTTATGATAAATATGAT CTTCTAGAGT 

ACTTGTT CAAT CAATTGACTAAAGACTACTTTGCTAGAGATAT CAGTGACCGTCTTAATC 

ATCCATTCCAAACGATGAGTGATACGATTAATAATAAAGAGGATTTGAGAGAAATCGCAG 

AATTCCAAGAAGAAGACGCTGAATTTAATAAAGTATTAAAAAATGTCTGCATTAAAATTA 

TGCATAACGATAT CAAAAATAATAGAGAC CGTAT CGAT ATTGACAG CGACATC CCAGATA 

ATCTCATATTTTATATTTATGACTCGTTGATTGAAGGTTTTATACATTGGATAAAAGATG 

AAAAAATTGAT TGGCCTGGCGAAGATAT TGATAACATT TTCCATAGATTAATCAATATTA 

AGATTAAATAGTAGATGAGAAACTCATGAGCGTTACCAACATTCATAATAAAAACGATAG 

TGTACACGTTAATGAATTCGTGTACTACTATCGTTTTTTATTTTTATCGTGCTTATCGCT 

AT TAAAACAA>CTGATACACAACACATAAACTATGAAGAAAAAAATAAATC CGCTATCT AA 

ATGACTTTGACTCAGTTGTTTAAATGAC CAAATTGCTAATACAATT CCCATTATTATTGA 

AATAACGTATCTCACATTCTTATACCTATAATCCTTTTCTAAAAATATGGTTGCTATTAC 

TTAATTTTTAAAGTTATAAATAAAAAGAGCCAACCGC^VATGGATGGCCCTTGTTC^TTAT 

GAAGCATTAGAACATTTCTGAAACAACCTTTTGTTCTAAGAAGTGTAATAAGTAGTCTGG 

ACTACCTGTTTTAGCGT CCGTACCTGACATTTTGAAAC CACCAAATGGATGGTAT CCAAC 

AACTG CTGAAGTACAGC CT CTGTTAAGGTATAAATTGC CTACATCAAATT CGTTTACCGC 

TTTAATCCAATGCTCGCGATTATTTGTAATCACTGCACCAGTTAAACCGTAATCTGTATC 

ATTTGCAACCTCAATTGCTTCATCAAAATCGTTAACTTTCACAAAGCCAACAACTGGACC 

AAAAATTTCTTCTTGCATGATTCTATCTTTAGATTTAAGTCCTGAAATGATTGTTGGTTC 

TACAAAGTAACCTTTTGAAT CATCAGTGCCGC CAC CTTGT TCTAATTTAC CTTCTTCTTT 

ACCAATCTCAATATAATTTTTAATCTTATCAAATTGTTTTTTATTAATAACTGGGCCCAT 

ATACGTATTGTCTACAGTATTGCCCAACGTTAATTCTTTTGTTAATTTGATTGATTTCTC 

TAATACTTCGTCATAAACGTCTTTATGCACAATTGCACGTGAACATGCTGAACATTTTTG 

ACCAGAAAAACCAAATGCTGACGTTACAATAGCTTCTGCTGCCATATCTGTATCAATATT 

TTCATC^CTACAATGG(^TCTTTACCACCCATTTC^GCGATAACACGTTTCAAGAAGTT 

TTGACCTTCTTGAACAACGGCACTACGTTCATAAATTCTAGTACCTGTCGCACGTGATCC 
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LOCUS 1 (E8/B1/I16) 



>G1832_STAAU8325, UNDEFINED PRODUCT 1724158:1725096 REVERSE 

MW:34671 

MEHTTMKITTIAKTSLALGLLTTGVITTTTQAANATTLSSTKVEAPQSTPPSTKIEAPQS 
KPNATTPPSTKVEAPQQTANATTPPSTKVTTPPSTNTPQPMQSTKSDTPQSPTTKQVPTE 
I NP KF KDLRAYYT KP SLEFKNE I GI I LKKWTT I RFMNVVPD YFI YKI ALVGKDDKKYGEG 
VHRNVDVFWLEENNYNLEKYSVGGITKSNSKKVDHKAGVRITKEDNKGTISHDVSEFKI 
TKEQI SliKELDFKLRKQLI EKNNLYGNVGSGKI VI KMKNGGKYTFELHKKLQENRMADVI 
DGTNIDNIEVNIK 



>G1834_STAAU8325, UNDEFINED PRODUCT 1725193:1725327 REVERSE 

MW:5264 

MFVKVAFLCLKSDETSNVPSVESHQNHFYLTNIMDFLIYLTMIQI 

>G1835_STAAU8325, UNDEFINED PRODUCT 1725449:1726531 REVERSE 

MW.-40775 

MEHTIMKMRTIAJCTSIiALGLLTTGAITVTTQS 

AGANS ATTQAANTRQERTPKLEKAPNTNEEKTSASKI EKI SQPKQEEQKTLN I SATPAPK 
QEQSQTTTESTTPKTKVTTPPSTNTPQPMQSTKSDTPQSPTIKQAQTDMTPKYEDIiRAYY 
TKPSFEFEKQFGFMLKPWTTWFMNVIPNRFIYKIALVGKDEKKYKDGPYDNIDVFIVLE 
DNKyQLKXYSVGGlTKTNSKKVNHKVELSITKKDNQGMISRDVSEYMITKEEISLKELDF 
KLRKQLI EKHNLYGNMGSGT IV I KMKNGGKYTFELHKKLQEHRMADVI DGTN I DNI E VN I 
K 



>G1837_STAAU8325, UNDEFINED PRODUCT 1726810:1727562 REVERSE 

MW:28926 

MYDSNYVIKQSNYNRLEHTTMKMKNIAKISLL^^ 

SKICLKAYYNQPS IE YK3STVTGYI SFIQPS IKFMNI IDGNSVNNIALIGKDKQHYHTGVHRN 
IiNIFYVNEDKRFEGAKYSIGGITSANDKAVDLXAEARVIKEDHTGEYDYDFFPFKIDKEA 
MSLKEIDFKIjRKYLIDNYGLYGEMSTGKITVKKKYYGKYTFELDKKLQEDRMSDVINVTD 
IDRIEIKVIKA 



LOCUS 2 (BIO/ 115) 



>G0678_STAAU832 5, UNDEFINED PRODUCT 661503:665291 FORWARD 

MW: 138168 

MLGVINR^KKFNYKLPSMVALTLVGSAVTAHQVQAAETTQDQTTNKNVLDSNKVKATTE 
. QAKA5VKNPTQN I SGTQVYQD PAI VQP KTANNKTGNAQVSQKVDTAQVNGDTRANQSATT 
NNTQPVAKSTSTTAPKTNTNVTNAGYSLVDDEDDNSENQINPELIKSAAKPAALETQYKT 
AAPKAATTSAPKAKTEATPKVTTFSASAQPRSVAATPKTSLPKYKPQVNSSINDYICKNN 
LKAP KI E ED YT S YF P KYAYRNGVGRP EG I WHDTANDR S T I NGE I S YM KNNYQNAFVHAF 
VDGDRIIETAPTDYLSWGVGAVGNPRFINVEIVHTHDYASFARSMNNYADYAATQLQYYG 
LKPDSAEYDGNGTVWTHYAVSKYLGGTDHADPHGYLRSHNYSYDQLYDLINEKYLIKMGK 
VAPWGTQSTTTPTT P S KPTT PSKPSTGKLTVAANNGVAQI KPTNSGLYTT VYDKTGKATN 
EVQKTFAVS KTATLGNQKF YLVQDYNSGNKFGWVKEGDWYNTAKS PVNVNQS YS I KPGT 
KLYTVPWGTSKQVAGSVSGSGNQTFKASKQQQIDKSIYLYGSVNGKSGWVSKAYLVDTAK 
PT PT PT P KPS T PTT NNKLTVS S LNGVAQ I NAKNNGL FTTVYD KTGKPT KE VQKT FAVTKE 
AS LGGNKF YLVKD YNS PTL I GWVKQGD V I YNNAKS P VNVMQT YTVKPGT KL YS VPWGT YK 
QEAGAVS GTGNQT FKAT KQQQ I D KS I YLFGTVNGKSGWVS KAYLAVPAAP KKAVAQ P KT A 
VKAYTVTKPQTTQTVSKIAQVKPNNTGIRASVYSKTAKNGAKYADRTFYVTKERAHGNET 
YVLLNNTSHNIPLGWFNVKDLNVQNLGKEVKTTQKYTVNKSNNGLSW 
NNIAQGTFNATKQVSVGKDVYLYGTINNRTGWVNAKDLTAPTAVKPTTSAAKDYNYTYVI 
KNGNGYYYWPNSDTAKYSLKAFNEQPFAWKJSQVINGQTWYYGKLSNGKIAWIKSTDIA 
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KEL I KYNQTGMTLNQVAQ I QAGLQ Y KPQVQRVPGKOTDAKFNDVKHAMDTKRIAQDPALK 
YQFLRLDQPQNISIDKINQFLKGKGVLENQGAAFNKAAQMYGINEVYLISHALLETGNGT 
S QIJUCGAD VVNNKVVTNSIOTKYHNVFG I AAYDND PLREG I KYAKQ AGWDTVS KAI VGGAK 
FIGNSYVKAGQNTLYKMRWNPAHPGTHQYATDVDWANINAKIIKGYYDKIGEVGKYFDIP 
QYK 



LOCUS 3 



>G1419_STAAU8325, UNDEFINED PRODUCT 1379120:1380817 FORWARD 

MW:61188 

DRKPVTVADLKVEGALAMILKDAIKPNLVQS I EGTPALVHGGPFANIAHGCNS ILATETA 

RDIADIVVTEAGFGSDLGAEKFMDIKAREAGFDPAAVVWATIRALKMHGGV 

NVEAVKAGIWLERHVNNIKKFGVEPWAINAFIHDTDAEVEYV^ 

WEKGGKGGVDLANEVLEVIDQPNSFKPLYELELPLEQKIEKIVTEIYGGSKVTFSSKAQK 
QLKQ FKENGWDNY P VCMAKTQ Y5 FSDDQTLLGAP S GF E I T I RE LEA KTG AG F I VALTGAI 
MTMPGL PKKPAALNMDVTDDGHAI GL F 



>G1420_STAAU8325, UNDEFINED PRODUCT 1381154:1383838 FORWARD 
MW:100947 

mnkhhpklrsfysirkstlgvasvivstlflitsqhqaqaaentntsdkisenqnnnatt 

tqppkdtnqtqpatqpantaknypaadeslkdaikdpalenkshdigpreqvnfqlldkn 

netqythffsikdpadvyytkxkaeveldintastwkxfevyennqklpv 

dhayirfpvsdgtqelkivsstqiddgeetnydytklvfakpiyndpslvksdtndawt 

ndqss s va5nqtntntsnqn i st innannqpqattnmsqpaqpksstnadqas sq pahet 

nsngntndktne ssnqsdvnqqyp pade s lqdai knpai i dkehtadnwrp i dfqmkndk 

gerqfyhyastvepatviftktgpiielglktastwkkfevyegdkklpvelv5ydsdkd 

yayirfpvsngtrevkivssieygenihedydytlmvfaqpitnnpddyvdestynlqkl 

lapyhkaktlerqvyeleklqeklpekykaeykkk^^ 

ndqltdlqeahfwfsseenseswdgfvehpfytatlngqkyvvmkt'kddsywkd^ 

gkrvttvskdpknnsrtlifpyipdkav^aivkvwanigyegq™ 

dtsqnntseplnvqtgqegwadtdvaensstatnpkdasdkadviepesdwkdadnni 

dkdvqhdvdhlsdmsdnnhfdkydlkemdtqiakdtdrnvdkdadnsvgmssnvdtd 

nkiikdkviqlnhiadknnhtgkaakldvvkqnykntd^ 

ktkekagtpsk^nklsqskmlpktgettssqswwglyallgmlalfipkfrkesk 



>G1421_STAAU8325, UNDEFINED PRODUCT 1383972:1384061 FORWARD 

MW-.3459 

MKI ILLLFLI FGFI WVTLKS EHQLTLFS I 



LOCUS 4 (E103) 



>G2652_STAAU8325, UNDEFINED PRODUCT 2537955:2540798 REVERSE 

MW:104512 

LHLRENIIVKSNLRYGIRKHKLGAASVFLGTMIVVGMGQEKEAAASEQNNTTVEBSGSSA 
TESKASETQTTTNNVNTIDETQSYSATSTEQPSQSTQVTTEEAPKTVQAPKVSTSRVDLP 
S E KVADKETTGTQVD I AQ P S NVS E I K PRMKR S TDVT A VAE KE WE E T KATGTDVTNKVE V 
EEGSEIVGHKQDTNWNPHNASRVTLKYKWKFGEGIKAGDYFDFTIiSDNVETHGISTLRK 
VPE I KSTDGQVMATGE I IGERKVRYTFKEYVQEKKDLTAELSLNLFIDPTTVTQKGNQNV 
EVKLGETIVSKIFNIQYLGGVRDNWGVTANGRIDTLNKTOGKFSHFAYMKPNNQSLSSVT 
VTGQVTKGNKPGVNNPTVKVYKHI GSDDLAE S VYAKLDD VS KFEDVTDNMS LDFDTNGGY 
SLNFNNLDQSKNYVIKYEGYYDSNASNLEFQTHLFGYYNYYYTSNLTWKNGVAFYSNNAQ 
GDGKDKLKEPIIEHSTPIELEFKSEPPVEKHELTGTIEESNDSKPIDFEYHTAVEGAEGH 
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AEGTIETEEDSIKVDFEESTHBNSKHHADVVEYEEDTNPGGGQVTTESNLVEFDSDSTKG 
IVTGAVSDHTTIEDTKEYTTESNLIELVDELPEEHGQAQGPIEEITENNHHISHSGLGTE 
NGHGNYGVIEEIEENSHVDIKSELGYEGGQNSGNQSFEEDTEEDKPKYEQGGNIVDIDFD 
SVPQIHGQNNGNQS FEEDTEKDKPKYEQGGNI I D IDFDS VPH I HGFNKHTE 1 1 EEPTNKD 
KPNYQFGGHNSVDFEEDTLPQVSGHNEGQQTIEEDTTPPIVPPTPPTPEVPSEPETPTPP 
TPEVPSEPETPTPPTPSVPTEPGKPIPPAKEEPKKPSKPVEQGKWTPVIEINEKVKAW 
PTKKAQSKKSELPETGGEESTNNGMLFGGIiFSILGLALLRRNKKNHKA 



LOCUS 5 (L4) 



>G0788_STAAU8325, UNDEFINED PRODUCT 779770:781077 FORWARD 

MW:50Q70 

DQQKAFYQVLH 

L KG I TE EQRNQ Y I KTLREH PE RAQ E VFS E S L KD S KNPDRRVAQQNAF YNVL KNDNLTEQE 

KNNYIAQIKENPDRSQQVWVESVQSSKAKERQNIENADKAIKDFQDNKAPHDKSAAYBAN 

SKliPKDLRDKNNRFVEKVSIEKAIVRHDERVKSANDAISKLNEKDSIENRRIAQREW 

PMDVKEHLQKQLDALVAQKDAEKKVAPKVEAPQIQSPQIEKPKVESPKVEVPQIQSPKVE 

VPQSKLLGYYQSLKDSFNYGYKYLTDTYKSYKEKYDTAKYYYNTYYKYKGAIDQTVLTVL 

GSGS KSY I Q PLKVDDKNG YLAKS YAQVRNYVTE S I NTGKVLYT FYQNPTLVKTAI KAQET 

AS S I KNTLSNLLS FWK 



>G0790_STAAU83 25, UNDEFINED PRODUCT 781580:782542 FORWARD 

MW:36381 

IWLKLNRKKVISMIKNKILTATLAVGLIAPLANPFIEISKAENKIEDIGQGAEIIKRT^ 
ITSKRLAITQNIQFDFVKDKKYNKDALWKMQGFISSRTTYSDLKXYPYIKRMIWPFQYN 
ISLKTKDSNVDLINYLPKNKIDSADVSQKLGYNIGGNFQSAPSIGGSGSFNYSKTISYNQ 
KNYVTEVESQNSKGVKWGVKANSFVTPNGQVSAYDQYIiFAQDPTGPAARDYFVPDNQLPP 
LI QSGFNPS F I TTLS HE RGKGDK5 E FE ITYGRNMDATYAYVTRHRLAVDRKHDAFKNRNV 
TVKYEVNWKTHEVKI KSITPK 



>G0791_STAAU8325, UNDEFINED PRODUCT 783104:784057 FORWARD 

MW:35954 

VKLMLKNKILTTTLSVSLLAPLANPLLENAKAANDTEDIGKGSDIEIIKRTEDKTSNKWG 

VTQNIQFDFVKDKKYNKDALILKMQGFISSRTTYYNYKKTNHVKAM 

KYVSLINYLPKNKIESTNVSQTLGYNIGGNFQSAPSLGGNGSFNYSKSISYT 



LOCUS 6 (Dl) 



>G0659_STAAU8325, UNDEFINED PRODUCT 644649:646835 REVERSE 

MW:79536 

MSKFIEPSVEEIKLEKVYQDMGLSDQEYEKVCDILGRQPNFTETGIFSVMWSEHCSYKHS 
KPFLKQFPTSGDHVLMGPGEGAGWDIGDNQAWFKVESHNHPSAIEPYQGAATGVGGII 
RDIVSIGARPINLLNSLRFGELDNKQNQRLLKGWKGIGGYGNCIGIPTTAGEIEFDERY 
DGNPLVNAMCVGVINHDMIQKGTAKGVGNSVIYVGLKTGRDGIHGATFASEELTEESESK 
RPSVQIGDPFVGKKLMEATLEAITFDELVGIQDMGAAGLTSSSSEMAAKGGSGLHLRLEQ 
VPTRE PG I S PYEMMLS ETQERMLLWE KGTEQKFLDL FDKHELDS AVI GE VTDTNRFVLT 
YDDEVYADIPVEPLADEAPVYILEGEEKDYNTSKNDYTHIDVKDTFFKLLKHPTIASKHY 
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LOCUS 7 (Dl) 



>G23 08_STAAU8325, UNDEFINED PRODUCT 2206377:2207831 REVERSE 

MW: 54671 

MTDIINKLQAFADANPQSIAVRHTTDELTYQQLMDESSKLAHRLQGSKKPMILFGHMSPY 
MIVGMIGAIKAGCGYVPVDTSIPEDRIKMIINKVQPEFVFNTTDESFESLEGEVFTIEDI 
KTSQD PVI FDSQ I KDNDT VYTI FTSGSTGE PKGVQ I EYAS LVQFTEWMLELNKSGNEQQW 
LNQAPFSFDLSV^IYPCLASGGTLNLVDKNMINK^ 

CLLLPTLNEEQYGSLNEFFFCGEILPHRAAKALVNRFPSATIYNTYGPTEATVAVTSIQI 
TQEILDQYPTLPVGVERPGARLSTTDEGELVIEGQSVSLGYLKNDQKTAEVFNFDDGIRT 
YHTGDKAKFENGQW F I QGRIDFQ I KLNGYRMELEE I ETQLRQS E FVKEAI WPVYKND KV 
IHLIGAI VPTTEVTDNAEMTKNI KNDLKSRLPEYMI PRKFEWMEQLPLTSNGKIDRKKI A 
EVING 



>G2309_STAAU8325, UNDEFINED PRODUCT 2207850:220 8050 REVERSE 

MW:7893 

MNGLYKGVFTKNFKRCNMKSKSKQPPNKYVEAFKPYLDTLLYIiAIFITLYLIYGSGDTHN 
NFIYNEF 



>G2310_STAAU8325, UNDEFINED PRODUCT 2208050:2208157 REVERSE 

MW:4396 

MMTTNYYVESIKliKIiNFIMNIDIMNCKKQILKRILY 



LOCUS 8 (D4) 



>G1191_STAAU8325, UNDEFINED PRODUCT 1158690:1159313 FORWARD 

MW:24008 

DPNIHQAWQDDNPDFESGEITQELQKGYKLKDRVLRPSMVKVNQ 



>G1192_STAAU8325, UNDEFINED PRODUCT 1159361:1161214 FORWARD 

MW:67451 

MIKWRNFIMSKIIGIDLGTTNSCVTVLEGDEPKVIQNPEGSRTTPSVVAFKNGETQVGEV 
AKRQAITNPNTVQS I KRHMGTD YKVD I EGKS YT PQE I SAMILQNLKNTAES YLGEKVDKA 
VITVPAYFNDAERQATKDAGKIAGLEVERIINEPTAAAIAYGLDKTDKDEKVLVFDLGGG 
TFDVSILELGDGVFEVLSTAGDNKLGGDDFDQVIIDYLVAEFKXENGVDLSQDKMALQRL 
KDAAEKAKKDLSGVSQTQISLPFISAGENGPLHLEVNLTRSKFEELSDSLIRRTMEPTRQ 
AMKDAGLTNSDIDEVILVGGS 



LOCUS 9A (D22) AA SEQUENCE 

>G0560_STAAU8325, UNDEFINED PRODUCT 529664:558268 FORWARD 

MW:1Q29886 

DQNTIKQGVN 

FTDADEAKRNAYTNAVTQAEQ I LNKAQGPNTSKDGVETALENVQRAKNELNGNQNVANAK 
TTAKNALNNLTS INNAQKEALKSQIEGATTVAGWQVSTTAS ELNTAMSNLQNGINDE^ 
TKAALNGTQNLEKAKQHANTAIDGLSHLTNAQKEALKQLVQQSTTVASAQGNEQKANNVD 
AAMDKLRQSIADNATTKQNQNYTDASQNKKDAYNNAVTTAQGIIDQTTSPTLDPTVTNQA 
AGQVSTTKNALNGNENLEAAKQQASQSLGSLDNLNNAQKQTVTDQINGAHTVDEANQIKQ 
NAQNLNTAMGNLKQAIADKDATKATVNFTDADQAKQQAYNTAVTNAENI I SKANGGNATQ 
AEVEQAI KQWAAKQALNGNANVQHAKDEATALINS SNDLNQAQKDALKQQVQNATTVAG 
VNNVKQTAQ ELNNAMTQLKQG IADKEQTKADGNFVNADPDKQNAYNQAVAKAEALI SAT P 
DVWTPSE I TAALNKVTQAKNDLNGNTNLATAKQNVQHAI DQL PNLNQAQRDE YS KQ I TQ 
ATLVPNVNAIQQAATTLNDAMTQLKQGIANKAQIKGSENYHDADTDKQTAYDNAVTKAEE 
L LKQTTNPTMD PNT I QQALT KVNDTNQALNGNQKLADAKQDAKTT LGTLDHLNDAQKQAL 
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TTQVEQAPDIATVNNVKQNAQNLNNAMTNLNNALQDKTETLN5INFTDADQAKKDAYTNA 
VSHAEGI LSKANGSNASQTEVEQAMQRVNEAKQALNGNDNVQRAKDAAKQVI TNANDLNQ 
AMTQL KQG I ADKDQTKANGN FVNADTD KQNA YNNAVAHAEQ 1 1 SGT PNANVD PQQVAQ AL 
QQWQAKGDLNGNHNLQVAKDNAITO^I DQLPNLNQPQKTALKD^ KQN 
ADALNNAMGTLKQQ I QANSQVPQS VDFTQADQDKQQAYNNAANQAQQ I ANG I PTPVLT PD 
TVTQAVTTM NQ AKDALNGDE KLAQ AKQ E ALANLD T LRD LNQPQ RDALRNQ I NQ AQALAT V 
EQTKQNAQNVNTAMSNLKQGIANKDTVKASENYHDADADKQTAYTNAVSQAEGIINQTTN 
PTLNPDEITRALTQVTDAKNGLNGEAKLATEKQNAKDAVSGMTHLNDAQKQALKGQIDQS 
PE IATVNQVKQTATSLDQAMDQLS QAINDKAQTLADGNYLNADPDKQNAYKQAVAKAEAL 
LNKQSGTNEVQAQVE S I TI^VNAAKQALNGNDNLANAKQQAKQQIJ\NLTHLNDAQKQS FE 
SQ ITQAPLVTDVTT I NQKAQ 



LOCUS 9B (12) AA SEQUENCE 

>G0558_STAAU8325, UNDEFINED PRODUCT 527809:529263 FORWARD 

MW:51904 

SFSLFIVLEKRATNPLIDFKLFKNKAYTGATASNFL 

LNGVAGTL I VANT FVQRGLG YS S LQAGSLS I T YLVM VL I M I RVGE KLLQTLGCKKPML I G 
TGVLI VGECL I S LT FL PE I FYVI CC I IG YL FFGLGLG I YATPSTDTAI ANAPLEKVGVAA 
GI YKMASALGGAFGVALSGAVYAI VSNMTNI YTGAiMI ALWLNAGMGI LS FVI I LLLVPKQ 
NDTQL 



>G0560_STAAU83 25, UNDEFINED PRODUCT 529664:558268 FORWARD 

MW:1Q29886 

^INYRDKIQKFSIRKYTVGTFSTVIATLVFLGFNTSQAHAAETNQPASWKQKQQSI^EQT 
ENRESQVQNSQNSQNGQSIiSATHENEQPNISQANLVDQKVAQSSTTNDEQPASQNVNTKK 
D S ATAATTQ PD KE QS KHKQNE S Q S ANKNGNDNRAAHVENHEANVVT AS D S S DNGNVQHDR 
NELQAFFDANYHDYRFIDRENADSGTFNYVKGIFDKINTLLGSND 



LOCUS 9C (J13) AA SEQUENCE 

>G0560_STAAU8325, UNDEFINED PRODUCT 52 9664:5 58268 FORWARD 

MW: 1029886 

DQEKRQAYDSKVTNAENI I SGTPNATLTVNDV 

NSAASQWAAKTALNGDNNLRVAKEHANNTIDGLAQLNNAQKAKLKEQVQSATTLDGVQT 
VKNS SQTLNTAM KGLRDS I AN EAT I KAGQNYTDAS PNNRNE YDSAVTAAKAI INQTSNPT 
ME PNT I TQ VT SQVTT KEQALNGARNLAQ AKTTAKNNLNNLT S I NNAQ KDALTRS I DGATT 
VAGVNQETAKAT E LNNAMHS LQNG I NDETQTKQT QKYLDAE PS KKS AYDQAVNAAKA I LT 
KASGQNVDKAAVEQALQNWSTKTALNGDAKLNEAKAAAKQT^ 

ITQATNVEGVNTVKAKAQQLDGAMGQLETSIRDKDTTLQSQNYQDADDAKRTAYSQAVNA 
AAT I LNKTAGGNT P KADVERAMQAVTQ ANTALNG I QNLDRAKQAANTAI TNASDLNT KQK 
E AL KAQVT S AGRVSAANGVEH TATE LNTAMTAL KRAI AD KAETKA 

DEKVTAAENIVSGTPTPTLTPADVTNAATQVTNAKTQLNGNHNLEVAKQNANTAIDGLTS 
LNG PQ KAKLKE QVGQ ATTLPNVQTVRDNAQTLNTAM KGL RD S I ANE AT I KAGQNYTDAS Q 
NKQTDYNSAVTAAKAI IGQTTSPSMNAQE INQAKDQVTAKQQALNGQENLRTAQTNAKQH 
LNGLSDLTDAQKDAVKRQIEGATHWEVTQAQNNADALNTAMTNLKNGIQDQNTIKQGVN 
FTDADE 



LOCUS 9D (Mil) AA SEQUENCE 

>G0560_STAAU8325, UNDEFINED PRODUCT 529664:558268 FORWARD 

MW:10298B6 

SQAINDKAQTLADGNYLNAD PDKQNAYKQAVAKAEAL 

LNKQSGTNEVQAQVESITNEWAAKQALNGNDNI^AKQQAKQQIANLTHLNDAQKQSFE 
SQITQAPLVTDVTTINQKAQTLDHANELLRNSVADNQTTLASEDYHDATAQRQNDYNQAV 
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TAANNI INQTTS PTMNPDDVNGATTQWNTKVALDGDENIJ^AKQQANNRLDQLDHLI^A 
QKQQLQSQITQSSDIAAWGHKQTAESLNTAMGNLINAIADHQAVEQRGNFINADTDKQT 
AYNTAVNEAAAMINKQTGQNANQTEVEQAI TKVQTTLQALNGDHNLQVAKTNATQAI DAL 
TSLNDPQKTALKDQVTAATLVTAVHQIEQNANTLNQAMHGLRQS I QDNAATKANSKYINB 
DQPEQQNYDQAVQAANNIINEQTATLDNNAINQAATTVNTTKAALHGDVKLQNDKDHAKQ 
TVSQLAHLNNAQKHMEDTLI PS ETTRTAVKQDLTE AQALDQLMDALQQS I ADKDATRAS S 
AYVNAE PNKKQS YDE AVQNAE S 1 I AGLNNPT INKGNVS SATQAVI S S KNALDGVE RLAQD 
KQT AGNS LNH LDQLT PAQQQALENQ I NNATTRDKVAE 1 1 AQAQALNE AM KAL KE S I KDQ P 
QTEASSKFINEDQAQKDAYTQAVQHAKDLINKTTDPTIAKSIIDQATQAVTDAKNNLHGD 
QKIiAQDKQRATETLNNLSNLNTPQRQALENQINNAATRGEVAQK^ 

S IQDQQQTE AGS KF I NED KPQKD AYQAAVQNAKDLINQTNNPTLDKAQVEQLTQAVNQAK 
DNLHGDQKLADD KQHAVTDLNQLNGLNN PQRQAL E 5 Q I ^fNAATRGE VAQKLAEAKALDQA 
MQALRNS I QDQQQTE SGS KF INEDKPQKDAYQAAVQNAKDL INQTGN PTLDK5QVEQLTQ 
AVTTAKDNLHGDQ KIARDQQQAVTTVNALPNLNHAQQQAL TDA INAAPTRT E VAQHVQTA 
TELDHAMETLKNKVDQVNTDKAQPNYTEASTDKKEAVDQALQAAESITDPTNGSNANKDA 
VDQVLTKLQEKENELNGNERVAEAKTQAKQTIDQLTHLNADQIATAKQNI 



LOCUS 9E (M13) AA SEQUENCE 

>G0560_STAAU8325, UNDEFINED PRODUCT 529664:558268 FORWARD 

MW:1029886 

DRVLAS HPDVAT I RQNVTAANAAKS ALDQARNGLTVD 

KAPLENAKNQLQHS IDTQTSTTGMTQDS INAYNAKLTAARNKIQQINQVLAGSPTVEQIN 
TNTSTANQAKSDLDHARQALTPDKAPLQTAKTQLEQSINQPTDTTGMTTASLNAYNQKLQ 
AARQKLTEINQVliNGNPTVQNINDKVTEANQAKDQLNTARQGLTLDRQPALTTLHGAS^ 
NQ AQQNNFTQQ I NAAQNHAALET I KS N I TALNTAMT KLKD S VADNNT I KSD QNYTD AT PA 
NKQAYDNAVNAAKGVIGETTNPTMDVNTVNQKAASVKSTKDALDGQQNLQRAKTEATNAI 
THASDLNQAQKNALTQQWSAQNVQAVNDIKQTTQSLOT 

WADTNKKNP YNNAYNHAND I INGNAQHPVI T PS DVNNALSNVTS KEHALNGEAXLNAAK 
QEANTALGHLNNLNNAQRQNLQSQI NGAHQI DAVNT I KQNATNLNSAMGNLRQAVADKDQ 
VKRTEDYADADTAKQNAYNSAVSSAET I INQTTNPTM5VDDVNRATSAVTSNKNALNGYE 
KIAQSKTDAARAIDALPHLNNAQKADVKSKINAASNIAGVNTVKQQGTDLNTAMGNLQGA 
IND EQT TLNS QNYQDATPS KKTAYTNAVQAAKD I LNKSNGQNKTKDQVTEAMNQVNS AKN 
NLDGTRLLD 



LOCUS 10 (D9 ) 



>G2169_STAAU8325, UNDEFINED PRODUCT 2045731:2047263 FORWARD 

MW:55179 

MLMKSLFEKAQQFGKSFMLPIAILPAAGLLLGIGGALSNPNTVKAYPILDITLLQNIFTL 
MSAAGS I VFQNLPV I FA IGVAIGLSRSDKGTAGLAALLGFL IMNATMNGLLT I TGTLAK 



>G2167_STAAU8325, UNDEFINED PRODUCT 2044443:2045375 REVERSE 

MW:33794 

MKRKI IMP CD PGHDDAIAL I LAGAI PS PLE I LAVTTVAGNQS VDKNTTNALNVLDI MGRQ 
DIAVAKGADRPLIKPAAFASEIHGESGLPGPKLPSTPSRQAVAMPA5DVIINKVMTSDTP 
VTIVATGPLTNVATALIREPRIAEHIESITLMGGGTFGNWTPTAEFNIWVDAEAAKRVFS 
SGITINVFGLDVTHQVLAD 



LOCUS 11 (DIP) 



>G2285 STAAU8325 , UNDEFINED PRODUCT 2183380:2183499 REVERSE 
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MW:4917 

MHQLKALLVLTHPRYYKTSQKHHYLIYLNKNSQSYLILFL 

>G2286_STAAU8325, UNDEFINED PRODUCT 2183 646:2184428 REVERSE 

MW:27575 

MIFMTNNKVALVTGGAQGIGFKIAERLV^ 

IKADVSNRDDVFNAWQTAAQFGDFHVMVNNAGLGPTTPIDTITEEQFKTVYGVNV 
WG I QAAHEQFKKFNHGGKI I NATS QAGVEGNPGLS L YCST KFAVRGLTQ VAAQDLAS EG I 
TVNAFAPGI VQT PMMES IAVATAEE AGKPEAWGWEQFTSQIALGRVSQPEDVSNVVSFLA 
GKDSDYITGQTIIVDGGMRFR 

>G2287_STAAU8325, UNDEFINED PRODUCT 2184634:2185257 REVERSE 

MW:22980 ■ 

MEKNVEKSFIKIGLYFQIAYIVLMAITLCGFVICYGLIFGIiFYLLSGSRADYLIVTIVIS 
AIISIFVIILSIVPVIVIASDLFKERISKGVILIVLAIIALVLCNFVSAILWFVSAISIL 
GRKKLVAAADTTT I QKS KGNANQASH KDTG KKELDSQDMMEH PEVKNPTTKNLEGFNSE I 
HKDEATTKWSDNTEPPIESKDHVSKKD , 



LOCUS 12 () 

>G1787_STAAUB3 25, UNDEFINED PRODUCT 1678934:168343 9 REVERSE 

MW:166665 

RGGVGADG 

ITGDGAGIMTEIPFAFFKQHVTDFDIPGEGEYAVGLFFSKERILGSEHEWFKKYFEGEG 

LSILGYRNVPVNKDAIAKHVADTMPVIQQVFIDIRDIEDV^ 

ELYFTSLSRKTIVYKGWLRSDQIKKLYTDLSDPLYQSKLGLVHSRFSTNTFPSWKRAHPN 

RMIiMHNGEINTIKGNVNWMRARQHKLIETLFGEDQHKVFQIVDEDGSDSAIVDNALEFLS 

l^EPEKAAMLLIPEPWLYNEANDANVRAFYEFYSYLMEPMXSPTM 

RNGLRPGRYT I T KDNF I V F S S EVGVVDVPESNVAFKGQLNPGKLLLVD F KQNKVT ENND L 

KGAIAGELPYKAWIDNHKVDFDFEMIQYQDSQWKDETLFKIiQRQFAYTKEEIHKYIQELV 

EGKKDPIGAMGYDAPIAVLNERPESLFNYFKQLFAQVTNPPIDAYREKIVTSELSYIiGGE 

GNLIAPDETVLDRIQLKRPVLNESHLAAIDQEHFKLTYLSTVyEGDLEDALEALGREAW 

AVKQGAQILVLPDSGLVDSNGFAMPMLIAISHVHQLLIKADLRMSTSLVAKSGETREVHH 

VACLLAYGANAIVPYIAQRTVEQLTLTEGLQGTV^ 

VQSYQGAQIFEAIGLSHDVIDRYFTGTQSKLSGISIDQIDAENKARQQSDDNYLASGSTF 
Q WRQQGQHHAFNP E S I FLLQHAC KEND YAQF KAY S EAVNKNRTDH I RHLL E F KACT P I D I 
DQVE PVSDI VKRFNTGAMS YGS I SAEAHETLAQAMNQLGGKSNSGEGGEDAKRYEVQVDG 
SNKVSAI KQVASGRFGVTSD YLQHAKEI QI KVAQGAKPGEGGQliPGTKVYPWIAKTRGST 
PG I GL I S P P PHHD I YS I ED LAQ L I HP L KNANKPAD I AVKLVS KTGVGT I AS GVAKAF AD K 
I VI SGYDGGTGAS PKTS IQHAGVPWEIGLAETHQTLKLNDLRSRVKLETDGKLLTGKDVA 
YACALGASEFGFATAPLWLGC I MMRVCHKDTCPVGVATQNKDLRALYRGKAHHVVNFMH 
FIAQELREILASLGLKRVEDLVGRTPLLQRSSTLKANSKAASIDVEKLLCPFDGPNTKEI 
QQNHNLEHGFDLTNL YE VTKP YI AEGRR YTGS FTVNNEQRDVGV I TGS E I S KQ YGEAGLP" 
ENT I NVYTNGHAGQS LAAYAPKGLM I HHTGDAND YVGKGLSGGTVI VKAPFEERQNE 1 1 A 
GNVSFYGATSGKAFINGSAGERFCIRNSGVDVWEGIGDHGLEYMTGGHVINLGDVGKNF 
GQGMSGGIAYVIPSDVEAFVENNQLDTLSFTKIKHQEEKAFIKQMLEEHVSHTNSTRAIH 
VliKHFDRIEDVWKVIPKDYQLMMQKIHLHKSLHDNEDEAMLAAFYDD 
VY 



LOCUS 13 (DIB) 

>G1977 STAAU8325, UNDEFINED PRODUCT 1846179 : 1847B64 REVERSE 
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MW:62494 

MRVIMEIILFLTMMVMITYVFSGYLYRVALVQSSRVDLIFTRFENMCFKIIGTDLEHMSA 
KTYVKJiFLAFNGFMGFITFVLLIVQQWLFLNPNHNLNQSIDLAFNTAISFLTNSNLQHYN 
GESDVTYLTQMIVMTYLMFTSSASGYAVCIAMLRRLTGLTNIIGNFYQDIVRFIVRVLLP 
LSCLI S ILLMTQGVPQTLHANLMIRTLSGHI QHI AFGP I ASLES I KHLGTNGGGFLAGNS 
ATPFENPNIW5NFIEMGSMMLLPMSMLFLFGRMLSRHGKRVHRHALILFVAMFFIFIAIL 
TLTMWS E YRGNP I IANLG I YGPNMEGKEVRFGAGLSAL FTVITTAFTTGS VNNMHDSLT P 
I GGLG PMVLMMLNW FGGEG VGLMNLL I FVLLTV F I C S LMVGKT PE YLNM P I GARE MKC I 
VL VF LIHPILILV FS ALAFM I PGAS E 5 1 TNP S FHG I S QVM YEMT S AAANNGS 



LOCUS 14 (D21) 



>G2377_STAAU8325, UNDEFINED PRODUCT 2262585:2263772 REVERSE 
MW:42602 

DPELGKYWASLGDVFVNDAFGTAHREHASNVGISTHLETAAGFLiyPDKEI 

KJIGGVVNDPHKPWAILGGAKVSDKINVIK^ 

SLLEEDKIDFAKDLLEKHGDKIVLPVDTKVAKEFSNDAKITWP5DSIPADQEGMDIGPN 

TVKLFADELEGAHTVVWNGPMGVFEFSNFAQGTIGVCKAIAN^ 

S LGFEND FTH I STGGGAS LE YL EGKE L PG I KAI NNK 



>G2375_STAAU8325, UNDEFINED PRODUCT 2261702:2262559 REVERSE 
MW:30982 

MACLFNI VTGKQSQDDIVFHHFSKI FT KQGV5 LMRTP 1 1 AGNWKMNKTVQEAKD FVNTL P 
TLPDSKEVESVI CAPAIQLDALTTAVKEGKAQGLE IGAQNTYFEDNGAFTGETS PVALAD 
LGVKYWIGHSERRELFHETDEEINKJCAHAIFKHGMTPIIC^GETDEERESGKANDVVGS 
QVKKAVAGLSEDQL KS W I AYE P I WAI GTGKS STSEDANEMCAFVRQT IADLSS KEVS EA 
TR I Q YGGS VKPNNI KE YMAQTD I DGAL VGGAS LKV EDFVQLLEGAK 



>G2374_STAAU83 25, UNDEFINED PRODUCT 2260182:2261696 REVERSE 

MW:56424 

I^KKPTALIILDGFANRESEHGNAVKLANKPNFDRYYNKYPTTQISASGLDVGLPEGQMG 
NSEVGHI^IGAGRIVYQSLTRINKSIEDGDFFENDVLNNAIAHVNSHDSALHIFGLLSDG 
GVHSHYKHLFALLELAKKQGVEKVYVHAFLDGRDVDQKSALKYIEETEAKFNELGIGQFA 
SVSGRYYAMDRDKRWERSEKAYNAIRNFDAPTYATAKEGVEASYNEGLTDEFWPFIVEN 
QNDGVNDGDAVI 



LOCUS 15 (II) 



>G2097_STAAU8325, UNDEFINED PRODUCT 1973 418:1974263 REVERSE 

MW:31442 

VDLNDRLTFHKRKDRKIWEIEHNYVP 

SNHKNLAYRAAQLFIEQYQLKQGVTIS IDKEI PVSAGLAGGSADAAATLRGLNRLFDIGA 
SLEELALLGSKIGTDIPFCIYNKTALCTGRGEKIEFLNKPPSAWVILAKPNLGISSPDIF 
KLINLDKRYDWTKMCYEALENRDYQQLCQSLSNRLEPISVSKHPQIDKLKNNMLKSGAD 
GALMSGSG PTVYGLARKE S QAKNI YNAVNGCCNEVYLVRLLG 



>G2096_STAAU8325, UNDEFINED PRODUCT 1972580:1973401 REVERSE 

MW:30395 

MRYKRS ERI VFMTQYLMNHPNKLI PLTFFVKKFKQAKS S I SEDVQ 1 1 KNTFQKEKLGTVI 
TTAGASGGVTYKPMMSKEEATEWNEVITLLEEKERLLPGGYLFLSDLVGNPSLLNKVGK 
L IAS I YMEE KLDAWT I AT KG I S LANAVAN I LNL PVW I RKDNKVTEGSTVS I NYVS G S 
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LOCUS 17 (13) 



>G1894_STAAU8325, UNDEFINED PRODUCT 1776805:1778031 REVERSE 

MW:45559 

DRTALEEQEATFGRKRHSGAPLTGGKEF 

DEIDLKAKDSHGEYIIDKDAHTRLAKEANTSILRRAFNYVDGTDDRTGNFETGLLFIAFQ 
KATKQF I D I QNNLG S ND KLNS Y I THRG S AS FLVLPGVS KGG YLGETL FD 



>G1893_STAAU8325, UNDEFINED PRODUCT 1775112:1776845 REVERSE 

MW:64202 

MLVREDTLVKHYLTK^AMLITAAMVCSFGLLKSQAAEQQSISDVYSVITDAKSALSNNS 
I S ND NKQ KA I E Q WS AVKKL S L E DN S E S NAVKSD VRKLE DAKANDNQKDT LS QL T KS L I A 
YEEKLASKDAGSKIKLLQQQVDAKDAAMTKAIKDKNKAELESLNNSLNQIWTSNETVIRN 
YDANQYGQIEVALLQLRIAIHKSPLDTAKVSHAWTTFKSNIDHVDKKSNTSANDQYHVSQ 
LNDALE KAI KAI DDNQLS DAD AALTHF I ETWP YVEGQ I QTKDGAL YTKI ED KI P YYQS VL 
DEHNKAHVKDGLVDLNNQ I KE WGHS YS FVDVM 1 1 FLREGLE VLL I VMTLTTMTRNVKDK 
KGTASVIGGAIAGLVLSIIIiAITFVETLGNSGILRESMEAGLGIVAVILMFIVGVWMHKR 
SNAKRWNDMIKNMYANAISNGNLVLI^TIGLISVLREGVEVIIFYMGMIGELATKDFII 
IALAI VI LI I FALLFRFI VKLI PI FYI FRVLS I 



LOCUS 18 (15) 



>G2386_STAAU832 5, UNDEFINED PRODUCT 2274220:2275152 REVERSE 

MW:33616 

MTEIDFDIAIIGAGPAGMTAAVYASRANLKTVMIERGIPGGQMANTEEVENFPGFEMITG 
PDLSTKMFEHAKKFGAVYQYGDIKSVEDKGEYKVINFGNKELTAKAVIIATGAEYKKIGV 
PGEQELGGRGVSYCAVCTGAFFKNKRLFVIGGGDSAVEEGTFLTKFADKVTIVHRRDELR 
AQRILQDRAFKNDKIDFIWSHTLKSINEKDGKVGSVTLTSTKDGSEETHEADGVFIYIGM 
KPLTAPFKDLGITNDVGYIVTKDDMTTSVPGI FAAGDVRDKGLRQI VTATGDGS I AAQSA 
AEYIEHLND 



>G2387_STAAU8325, UNDEFINED PRODUCT 2275222:2276658 REVERSE 

MW:57062 

HYRLYGI FLLDQLNGKSIVM 

TESIWQVLENLNNYEKLYLTYLVQGLTLNKLDFIHRGLLTLYHNELFVSENDVMVAWINQ 
GELIIAEKVDLTDVEPYIGAFIYLYFKNQPRNVTKKQITTWLGITQYKLNKMIEFLLSI 



LOCUS 19 (18) 



>G2296_STAAU8325, UNDEFINED PRODUCT 2195143:2196150 REVERSE 

MW:37749 

DDE 1 1 LLNPMGMA I ED I S SAYF I YQQAQQQNI GTTLNLY 



>G2295_STAAU8325, UNDEFINED PRODUCT 2193368:2195119 REVERSE 

MW:66415 

MQNHTAVNTAQAIILRDLVDALLFEDIAGIVSNSEITKENGQTLLIYERETQQIKIPVYF 
SALNMFRYESSQPITIEGRVSKQPLTAAEFWQTIANTvlNCDLSHEWEVARVEEGLTTAATQ 
LAKQLSSLDLASHPFVMSEQFASLKDRPFHPLAKEKRGLREADYQVYQAELNQSFPLMVA 
AVKKTHM I HGDTAN I DELENLTVP I KEQ ATDMLNDQGLS I DP YVLFP VHPWQYQH I L PNV 
FAi<GEISEKLVVLLPLKFGDYLSSSSMRSLIDIGAPYNHVKVPFA>IQSIX;ALRLTPTRYMK 
NG E QAEQLLRQL I E KDEALAKYVMVCDETAWWS YNGQDND I FKDQLGHLT VQLRKYP E VL 
AKNDTQQLVSMAALAANDRTLYQMICGKDNISKNDVMTLFEDIAQVFLKVTLSFMQYG^ 
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PELHGQNILLSFEDGRVQKCVLRDHDTVRIYKPWLTAHQLSLPKYWREDTPNTLINEDL 
ETFFAYFQTIAVSWLYAIIDAIQDLFGVSEHELMSLLKQILKNEVATISWVTTDQLAVR 
HILFDKQTWPFKQILLPLLYQRDSGGGSMPSGLTTVPNPMVTYD 



>G2294_STAAU8325, UNDEFINED PRODUCT 2192119:2193372 REVERSE 
MW:44335 

MINQSIWRSNFRILWLSQFIAIAGLTVLVPLLPIYMASLQNLSVVEIQLWSGIAIAAPAV 
TTMIASPIWGKLGDKISRK^^WLRALLGIAVCLFLMALCTTPLQFVLVRLLQGLFGGVV^ 
AS S AFAS AE APABDRGKVLGRLQS S VSAGS IiVG PL I GGVTAS I LGFS ALLM S I AVITFI V 
CI FGALKLIETTHMPKSQTPNINKGIRRSFQCLLCTQQTCRFI IVGVLANFAMYGMLTAL 
SPIiASSVNHTAIDDRSVIGFLQSAFWTASILSAPLWGRFNDKSYVKSVYIFATIACGCSA 
ILQGLATNIEFLMAARILQGLTYSALIQSVMFVVVNACHQQLKGTFVGTTNSMLVVGQII 

GSLSGAAITSYTTPATTFIVMGWFAVSSLFLICSTITNQIND 

LOCUS 20 (J7/M10) 



>G2187_STAAU8325, UNDEFINED PRODUCT 2068723:2070984 REVERSE 
MW:85428 

LPDNFKTYCAKMSIKTSSIQYENDDIMRESYGDDYGIACCV 

SAMTIGKQMQFFGARANLAKTLLYAINGGKDSKSGAQVGPNFEGINSEVLEYDEVFKKFD 
QMMDWIAGVYINSLNVIHYMHDKY 

YAQVKPI RNEEGL WDFE I EGDFPKYGNNDDRVDD I AVDLVERFMTKLRSHKTYRDSEHT 
MSVLTITSNVVYGKKTGNTPDGRKAGEPFAPGANPMHGRDQKGALSSLSSVAKIPYDCCK 
DGISNTFSIVPKSLGKEPEDQNRNLTSMLDGYAMQCGHHLNINVFNRETLIDAMEHPEEY 
PQLTIRVSGYAVNFIKLTREQQLDVISRTFHESM 



>G2186_STAAU8325, UNDEFINED PRODUCT 2067945:2068697 REVERSE 
MW:28498 

MLKGHLHSVESLGTVDGPGLRYILFTQGCLLRCLYCHNPDTWKISEPSREVTVDEMVNEI 
LPYKPYFDASGGGVTVSGGEPLLQMPFLEKLFAELKENGVHTCLDTSAGCANDTKAFQRH 
FEELQKHTDLILLDIKIilDNDKHIRLTGKPNTHILNFARKLSDMKQPVWIRHVLVPGYSD 
DKDDLIKLGEFINSLDNVEKFEILPYHQLGVHKWKTLGIAYELEDVEAPDDEAVPCAAYRY 
VNFKGKI PVEL 



>G2185_STAAU8325, UNDEFINED PRODUCT 2065846:2067657 REVERSE 

MW:69718 

MKNI KMKLNI KAMRSVIMKRI S KD I WAVFKLLYQNKGRFS INALLLQLIM IFIS STYL I L 
LFNMMLKVAGQSQLTINNWTEIVSHPASVILLIIFILSVAFLIYVEFSLLVYMVYAGFDR 
QIITFKSIFKNAFVNVRKI.IGVPVIFFVIYLMLMIPIANLGLSSVLTKNIYIPKFLTEEL 
MKTTKGIIIYGTFMIAVFILNFICLIFTLPLTILNRQSLFKNMRLSWQITKRNKFRLVIEI 
VILELI IGAILTLI ISGATYLAICVDEEGDKFLVS S ILFWLKSALFFYYLFTKLSLI SV 
LVLHLKQEWLDQPGLEFKYPKPK^SRFFIISMVLAVTCFIGYNMYLLYNNTINTNISI 
IGHRGFEDKGVENS I PSLKAAAKANVEWELDTIMTKDKQFVVSHDNNLKRLTGVNKNI S 
SSNFKDIVGLE^MRQNGHEAKFVSLDEFIETAKQSNVKliLVELKPHGKEPADYTQRVIDIL 
KKHGVEHQYRVMSLDYDVMTKLKICEAPYLKCGYIIPLQFGHFKETSLDFFVIEDFSYSPR 
LVNQAHLENKEVYTWTINGEEDLTKYLQTNVDGIITDDPALADQIKEEKKDETYFDRSIR 
ILFE 



>G2184_STAAU8325, UNDEFINED PRODUCT 20653 35:2065676 FORWARD 

MW:12828 

OTTQMKIKTYLVAGIKAALLDTTGIKLASKg^ 

YLNLDAFQKRDILAAH YI AKSAI RTKNLDQMTKAKQRLES I YNS I SNPLHSQNN 



>G2183_STAAU8325, UNDEFINED PRODUCT 2063238:2065145 REVERSE 
MW:71718 
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MKKQIISLGALAVASSLFTWDNKADAIVTKDYSGKSQVNAGSKNGTLIDSRYLNSALYYL 

SDYIIYAIGLTNKYEYGDNIYKEAKDRLLEKVLREDQYLLERKKSQYEDYKQWYANYKKE 

NPRTDLKMANFHKYNLEELSMKEYNELQDALKRALDDFHREVKDIKD 

DKATKEVYDLVSEIDTLWSYYGDKDYGEHAKELRAKLDLILGDTDNPHKITNERIKKEM 

IDDLNSIIDDFFMETKQNRPKSITKYNPTTHNYCTNSDNKPNFDKLVEETKKAVKEADDS 

WKKKTVKKYGETET KS P WKE EKKVEE PQAPKVDNQQEVKTTAGKAEE TTQPVAQPLVKI 

PQGTITGEIVKGPEYPTMENKTVQGEIVQGPDFLTMEQSGPSLSNNYTNPPLTNPILEGL 

EGSSSKLEIKPQGTESTLKGTQGE5SDIEVKPQATETTEASQYGPRPQFNKTPKYVKYR D 

AGTG I RE YNDGTFG YEARPRFNKPS ETNAYNVTTHANGQVS YGAR PT YKKP S ETNA YNVT 

^THANGQVS YGARPTQN KP S KTNA YNVTTHGNGQVS YGARPTQNKP S KTNAYNVTTHANGQ 

VSYGARPTYKKPSKTNAYNVTTHADGTATYGPRVTK 



>G2182_STAAU832S, UNDEFINED PRODUCT 2062946:2063050 FORWARD 

MW:3842 

MCVRTRLVSSSSARLSKAII IAVIVVYHLDVRGLF 



>G2181_STAAU8325, UNDEFINED PRODUCT 2061438:2062628 FORWARD 
MW:42182 

MITMQEAYIVAYGRSAAAKAKQGALFHERPDDVAAKVLQGVLKRIDGKFNKNMIEDVIVG 
T AF PEG LQGQN I ART I ALRAGLS DTV PGQTVNR YCS S GLQT I A I AANQ I MAGQGD I LVAG 
GVELMSAVPMGGNEPTNNPTLQYDDIGASYPMGLTAENVASQFDVSREDQDAYAVRSHQR 
AYDAQRDGRFKPEIIPIQWSVEYTNAGPKVHTNIFDQDEFIRPDTTMEALAKLRWFKA 
DGTMTAGTSAPLSDGAGFWLMSGDKVKELGVTPIARFVGFKAVGVDPKIMGIGPAYAIP 
EVLS LSNLS VED I PL I E LNEAFASQT IAS I KE VGLD I S RTNVNGGAI ALGHPLGATGAML 
TARLLNEMGRRPDSRYGMVTMCIGVGMGAAAIFEYVR 

>G2180_STAAU8325, UNDEFINED PRODUCT 2059156:2061414 FORWARD 
MW: 84609 

MTINKVTVLGAGTMGAQLiAAL FVNAGLKVKLLD I WDKND PNLI AKKS YDKI TP KKRPLL 

FDLNLASHLTYGNFDDDLWDDADLYIEAVK£DIEIKHAVWQQVLQHAKEDALFATNTSG 

IPINAIAQAFNEKDQERFFGLHFFNPPRIMKLVELIPTSHTKESIILDVKNFAQNVLGKG 

VIVVNDVPGFVANRVGTQTMNDIMYRAEQHKISIVDVDALTGQAIGRPKTGTYALSDLVG 

LDIAVSVIKGMQQVPEETPYFHDVKIVNTLFDNGALGRKTKQGFYKKDKETKARLVYDVE 

KQDYVPVSQPQLPILNEFNKDLVHNLDTIFNAQDEAGLFLWBTLRNNFYYSAINVPKATD 

DFRDIDRALVWGFNWKLGPFQLWDAMGYERVKTRMEDELGDLPQWISDLDGGFYKQDETI 

EYATPISHFVKDELWDKGDAKLSVTHDDQLLLKLQSKNNVITDEFNDALVDAIDLLENDH 

YTSIWIYADGNNFSVGANLFLMKKAHEDGLVDDWAQSIDKLHY5FNRLKYSLKPVVT 

QGRALGGGCELVLYSPIWAASETYIGIiVEAGVGLLPSGGGLAEMADRILRTSHKFDDKQ 

ASMTKVLTNI AFAKVSTNAFEARR YGYLRDTDT 1 1 FNTAQRVEVALKRAKYEAETNY I PN 

PRHQYIALGEDFKALIQGQLDAQRRGHFISDHDYHIALNIATIIiAGGDLPRNTFINQRYI 

QSLEKIGFIDLLKSKKSYERIAHMDKTGKPLRN 



>G217 9_STAAU832 5, UNDEFINED PRODUCT 2057714:2058967 FORWARD 
MW:46482 __ 

MHFTLVFILFLGGIYMTFEKETVLKTLFPEDVLSIAKGLTDGEVEFLQQVDSLLESKYRS 
NINQHWIDATVPSDYFKPLGELNYFNNPLLYKDRPNAKMPSQLFQFFMSYLLARFDISLA 
TLLGVHQGLGHNTF YFGG5 KEQI AKYVP KLQS HELRTC FALTE PEHGSDVAGGL ETVAER 
QGDTWVINGEKKWIGGAHVSDVIPVFAVNKETGKPHCFWRPEQDGVDIEVIDNKIALRI 
VPNAL I KLTNVKVDEADRLQN I TSFKDIAKI L YSTRAGVAYMATGGMAGALRATLD YVTE 
RKQFGKPISKYQLIQEKLAMMQGNIAQAMATCAQIjANMQAH 

RETVAMGRG I TGGNG I LAPP YD I ARFFSDAEAI YTYEGTHE I NALVIGRALTGDS AFV 



t 
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LOCUS 21 (G3) 



G1927FRG 

MNI LFAITGI AFALFVAFLF 



>G1928_STAAU83 25, UNDEFINED PRODUCT 1810990:1811910 REVERSE 

MW:32866 

MANLQ KY I E Y S RE VQQ ARE NNQ P I VALE S T 1 1 S HGM P Y PQNVEMATT VBQ 1 1 RNNGAI PA 
TIAIIDGKIKIGLESEDLEIIATSKDVAKVSRRDLAEVIAMKCVGATTVATTMIO\AMAG 
IQFFVTGGIGGVHKGAEHTMDISADLEELSKTNVTVICAGAKSILDLPKTMSYLETKGVP 
VIGYQTNELPAFFTRESGVKLTSSVETPERLADIHLTKQQLNLEGGIWANPIPYEHALS 
KAYIEAIINEAWEAENQGIKGKDATPFLLGKIVEKTNGKSLAANIKLVENNAALGAKIA 
VAVNKLL 



G1929 

LDHVQQFENASTGSYTALISKEGDMTYGLADMEVFDYITPE 

FLIK^SHLLKKAKCIIVDLNLGKEALNFLCAYTTKHQIKLVITTVSSPKMKNMPDSLHA 
DWIITNKDETETYLNLKIESTDDLK.IAAKRWI^LGVKNVIVTNGVKELIYRSGEEEIIKS 
VMPSNSVKDVTGAGDSFCAAWYSWLNGMSTEDILIAGMVNAKKTIETKYTVRQNLDQQQ 
LYHDMEDYKNGKFTKVY 



LOCUS 22 (119) 



>G0974 FRG_STAAU8325 / UNDEFINED PRODUCT 974673:975977 REVERSE 

MW;47346 

VNEMVNEQIIDISGPLKGEIEVPGDKSMTHRAIMLASIAEGV^^ 

FRLLGVE I KEDDE KL WTS PG YQS FNT PHQVL YTGNSGTTTRLLAGLLSGLGI ES VLS GD 
VSIGKRPMD 



>G0975_STAAU8325, UNDEFINED PRODUCT 975981:977042 REVERSE 

MW:40300 _____ 

MKLQTTYPSNNYPIYVEKGAIDHISTYIDQFDQSFILIDEHVNQYFADKFDDILSYENVH 
KVI I PAGEKTKTFEQYQETLEYILSHHVTRNTAI I AVGGGATGD FAG F I AATLLRGVHF I 
QVPTTILAHPSSVGGKVGINSKQGKNLIGAFYRPTAVIYDLVFLKTLPFEQILSGYAEVY 
KHALLNGESATQDIEQHFKDREILQSLNGMDKYIAKGIETKLDIVIADEKEQGVRKFLNL 
GHTFGHAVEYYHKIPHGHAVMVGIIYQFIVANALFDSKHDINHYIQYLIQLGYPLDMITD 
LDFETLYQYMLSDKKNDKQGVQMVLIRQFGDIVVQHVDQLTLQHACEQLKTYFK 

>G0976 FRG_STAAU8325, UNDEFINED PRODUCT 977071:978240 REVERSE 
MW:43249 

DFYDSETFKANLDRNDTOVIDDSIAQAMRDKIDEAKNEGDSIGGWQWVENMPVGVGSYTO 
YDRK 

LDGKIAQGWSINAFKGVSFGEGFKAAEKPGSEIQDEILYNSEIGYYRGSNHLGGLEGGMSN 
GMPIIVNGVMKPIPTLYKPLNSVDINTKEDFKATIERSDSCAVPAASIVCEHWAFEIAKAL 
LEEFQSNHIEQLKQQIIERRQLNIEF 



LOCUS 24: 



GQ243FRG 

DRPIQVGSHFHFYEANAALDFEREMAYGKHLDI PAGAAVRFEPGDKKEVQLVEYAGKRKI FG 
FRGMVNGP I DE S RVYR PTDEND E YAGVFGDNGAENVNKKGGKRS 
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>G0244_STAAU8325, UNDEFINED PRODUCT 218549:220261 FORWARD 

MW:61780 

MSFKMTQNQYTSLYGPTVGDS IRLGDTNLFAQIEKDYAVYGEEATFGGGKS IRDGMAQNP 
RVTRDD VNVAD L V I SNAVI I D YDKWKAD I G I KNG YI FA I GNAGNPD I MDNVD 1 1 1 G STT 
DIIAAEGKIVTAGGIDTHVliFINPEQAEVALESGITTHIGGGTGASEGSKATTVTPGPWH 
IHRMLEAAEGLPINVGFTGKGQATNPTALIEQINAGAIGLKVHEDWGATPSALSHALDVA 
DSFDVQIALHADTLNEAGmEDTMAAVKDRVLHMYHTEGAGGGHAPDLIKSAAFSNILPS 
STNPTLPYTHNTVDEHLDMVMITHHLNAAIPEDIAFADSRIRKETIAAEDVLQDMGVFSM 
I S S DSQ AMGRVGE VI TRT WQVAHRM KEQRG PLDGD FEHNDNNR I KR Y I AKYT I N P A I THG 
ISEYVGSIEPG 



>LOCUS 25: 

G0027_STAAU8325, UNDEFINED PRODUCT 32103:32513 REVERSE 

MW:16524 

MNEYRNKKGPDYS I FKNNWKVLLMDTSKTIFSKYRWNKSFKAYKRS SDI VE FMLSKDDIL 
RHSYELVQGLRKDLRLC^PK^INRLNSVSKKSVSKGWKWKYYRKHQRMLRNTIYYPA 
FNNGAIEGINNKIKLIK 



LOCUS 26: 



>G2458FRG_STAAU8325, UNDEFINED PRODUCT 2348221:23 50185 REVERSE 

MW: 69055 

VKIMRVTELLTKDTIAMDLMANDKNGVIDELTOQLDKAGKLSDVASFKEAIHNRE5QSTT 
GI GEGI AI PHAKVAAVKS PAI AFGKS KAGVD YQS LDMQ PAHLFFMI AAPEGGAQTHLDAL 
AKLSGILMDENVREKLLHASSPEEVLAI 



>G2459_STAAU8325, UNDEFINED PRODUCT 2350185:2351102 REVERSE 

MW:32573 

M I YTVTFNP S I D YVI FTND FK I DGLNRATAT Y KFAGGKG I NVS RVL KTLDVE S TALGFAG 
GFPGKFIIDTLNNSAIQSNFIEVDEDTRINVKLKTGQETEINAPGPHITSTQFEQLLQQI 
KNTT SEP I V I VAG S VP S S I PSDAYAQ I AQ I TAQTGAKLWDAE KE LAE S VL P YH PL F I KP 
NKDELEVMFNTTVNSDTDVIKYGRLLVDKGAQSVIVSLGGDGAIYIDECEISIKAVNPQGK 
VVNTVGSGDSTVAGMVAGIASGLTIEKAFQQAVACGTATAFDEDLATRDAIEKIKSQVTI 
SVLDGE 



G2460FRG 



DRTGCSASTIRRDLSKLQQLGKLQRVHGGAM 

LKENRWEANLTEKLATNLDEKKMIAKIAANQINDNECLFIDAGSSTLELIKYIQAKDII 
WTNGLTHVEALLKKGIKTIMLGGQVKENTLATIGSSAMEILRRYCFDKAFIGMNGLDIE 
LGLTTPDEQEALVKQTAMSIANQSFVLIDHSKFNKVYFARVPLLESTTIITSEKALNQES 
LKE YQQ KYHFIGGTL 



LOCUS 27: 



G1326FRG 

GSPVLNSKHELIGILYAGSGKDESEKNFGVYFTPQLKEFIQNNIEK 



>G1327 STAAU8325 , UNDEFINED PRODUCT 1284689:1285450 FORWARD 
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MW;27870 _ 

MYLDI KI I KREELKMNKNWI KSLAALTI LTSVTGIGTTLVEEVQQTAKAENNVTKVKDT 
N I F P YTGW AF KS ATGFWGKNT I LTNKHVS KNYKVGD RIT AHPN SD KGNGG I YS I KKI I 
NYPGKJSDVSVIQVBERAIERGPKGF^FNDWTPFK^AAGAKAGERIKVIGYPHPYKNK^ 
LYSSTGPVMSVEGSSIVYSAHTESGNSGSPVI^SNNELVGIHFASDVK^^ 
TPEIKKFIAENIDK ~~ 



>G132 9_STAAU8325, .UNDEFINED PRODUCT 1285505:1286227 FORWARD 

MW:26340 , 

LKMNKNI VTKSMAALAI LT SVTG I NAAWE ETQQ I ANAE KNVTQVKDTNI FP YNGVVS FK 
D ATG FV I G KNT 1 1 T NKHVS KD YKVGD R I T AH PNGD KGNG GIYKIKSIS D YPG D E D I S VMN 
IEEQAVERGPKGFNFNENVQAFNFAKDAKVDDKIKVIGYPLPAQNSFKQFESTGTIKRIK 
DNILNFDAYIBPGNSGSPVLNS^EVIGVVYGGIGKIGSEYNGAW 

Q 

>G133 0_STAAU8325, UNDEFINED PRODUCT 1286327:1287067 FORWARD 

MW: 26652 

MNKQRSTKMNKNIIIKSIAALTILTSITGVGTIWDGIQQTAKAENSVKLITNTNVAPYS 
GVTWMGAGTGFWGNHT 1 1 TNKHVT YHMKVGDE I KAHPNGF YNNGGGLYKVTKI VP YPGK 
EDIAWQVESKSTQPKGRKFKDFTSKFNIASEAKENEPISVIGYPNPNGNKLQMYESTGK 
VLS VNGN I VTS DA WQ PGS SGS P I LNS KREA I GVM YA5 DKPTG ESTRS FAVY F S PE IKKF 
IADNLDK 



>G133 2_STAAU832S, UNDEFINED PRODUCT 1287228:1287 941 FORWARD 

MW:25679 

MNKNI I IKS I AALT I LT S VTGVGTT WEGI QQT AKAE HNVKLI KNTNVAP YNGWS IGSG 
TGFIVGKNTIVTNKHWAGMEIGAHIIAHPNGEYNNGGFYKVKKIVRYSGQEDIAILHVE 
DKAVHPK^RNFKDYTGILKIASEAKENERISIVGYPEPYINKFQMYESTGKVLSVKGNMI 
I TDAFVE PGNSGS AVFN5 KYE WGVHFGGNGPGNKSTKG YGVYFS PE I KKFI ADNTDK 



>G133 3_STAAU8325, UNDEFINED PRODUCT 1288095:128 8811 FORWARD 

MW:25655 

MNKNI 1 1 KS I AALT I LT S I TGVGT TMVEG I QQT AKAENTVKQ ITNTNVAP Y SGVT WMGAG 
TGFWGNHTI ITNKHVTYHMKVGDEI KAHPNGFYNNGGGLYKOTKIVDYPGKE 
EEKSTQPKGRKFKDFTSKFNIASEAKENEPISVIGYPNPNGNKLQMYESTGKVLSVNGNI 
VSSDAIIQPGSSGSPILNSKHEAIGVIYAGNKPSGESTRGFAVYFSPEIKKF IADNLDK 

>G1334FRAG._STAAU83 25, UNDEFINED PRODUCT 1288994:1290730 

FORWARD MW: 66904 

MILKAFES YNI S I KFFNNNCATKTQNFHHQH PNYQHRNITKCYNKS ITQRDKLLMQRRRN 
HMS ITE KQRQQQ AELHKKLWS IANDLRGNMDASE FRNYILGLI F YR FLS EKAEQE YADAL 
SGEDITYQEAWADEEYREDLKAELID 



ORF1 (AF7) 



SGTGFIVGKNTIVTNKHWAGMEIGAHIIAHPNGEYNNGGFYKVKKIVRYSGQEDIAILH 
VEDKAWPKNRNFKDYTGILKIASBAKENERISIVGYPEPYINKFQMYESTGKVLSVKGN 
MIITDAFVEPGNSGSAVFNSKYEWGVHFGGNGPGNKSTKGYGVYFSPEIKKFIADNTDK 



ORF2 (AF7) 

MNKNI 1 1 KS I AALT I LTS I TGVGTTMVEGI QQTAKAENTVKQ ITNTNVAP YS 

GVTWMGAGTGFWGNHT 1 1 TNKHVTYHMKVGD 

EDIAWQVEEKSTQPKGRKFKDFTSKFNIASEAKENEPISVIGYPNPNGNKLQMYESTGK 
VLSWGNIVSSDAIIQPGSSGSPILNSKHEAIGVIYAGNKPSGESTRGFAVYFSPEIKKF 
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IADNLDK 



LOCUS 28 (H130) 



>G1388_STAAU83 25, UNDEFINED PRODUCT 13 37496:1338446 REVERSE 

MW:36053 

MGNHFQYAFENKRYHTWNYHLKNKFGQKIFKVALDGGFDCPNRDGTVAHGGCTFCSAAGS 
GDFAGNRADSIAVQFKEIKEKMHEKWHEGKYIAYFQAFTNTHAPVEVLKEKFEPVLKEPG 
WGLSIGTRPDCLPDDWEYLADLNQRTYLWVELGLQTIHQSTSDLINRAHDMKTYYDGV 
AKLRKHNIWCTHIINGLPGEDYDMMMATAKEVAQMDVQGIKIHLLHLLKGTPMVKQYDK 
GLLTFMTQEEYTNLVVDQLEVIPPEMIVHRITGDGPIDIMVGPIWSVNKWEVLNGIDAEL 
ARRNSYQGLRYKSKVKQ 



>G1389_STAAU8325, UNDEFINED PRODUCT 133 8556:133 9734 FORWARD 
MW:43345 

MNIPKSVWWLVIGMALNITGSSFLWPLNTIYMKQELGKSIjTVAGLVLMINSFGMVIGNLL 
GGSLFDKLGGYKTILIGTFTCLCSTTLLNFFHGWPWYAVWLVMLGFGGGMI I PAI YAMAG 
AVWPNGGRQTFNAI YLAQNIGVAVGAAMGGFVAEFS FNYI FLANLIMYWFALVAVTQFN 
I E INAKVKYPTHLDITGKKNKARFI SLVLI CAMFAI CWVAYIQWEST I AS FTQS INI SMA 
QYS VLWT I NGIM I LVAQPL I KP I LYLL KGNL KKQM FVG 1 1 1 FM L S F FVTS FAENFT I FW 
GMIILTFGEMFWPAVPTIANQIiAPDGKQGQYQGFVNSAATVGKAFGPFLGGVLVDAFNM 
RMMFIGMMLLLVFALILLMVFKENNTQPKKIDA 



>G1390_STAAU8325, UNDEFINED PRODUCT 1340025:1342439 FORWARD 

MW:91754 

VLNYNHNQIEKKWQDYWDENKTFKTNDNLGQKKFYALDMFPYPSGAGLHVGHPEGYTATD 
1 1 SRYKRMQGYNVLH PMGWDAFGL PAEQYALDTGND PRE FTKKN I QTFKRQ I KE LGFS YD 
WDRE VNTTD P E Y YKWTQW I F I Q L YNKGLAYVDE VAVNWC PALGTVL S NE EVI DGVS E RGG 
HP VYRKPM KQWVLKITS YADQLLADLDDLD W PES LKDMQRNW I GRS EGAKVS FD VDNTEG 
K\^FTTRPDTIYGASFLVLSPEHALWSITTDEYKEIO^KAYQTEASKKSDLERTDIiAKD 
KSGVFTGAYATNPLSGEKVQIWIADYVLSTYGTGAIMAVPAHDDRDYEFAKKFDIiPIIEV 
IEGGNVEEAAYTGEGKHINSGELDGLENEAAITKAIQLLEQKGAGEKKVNYKLRDWLFSR 
QRYWGEPIPVIHWEDGTMTTVPEEELPLLLPETDEIKPSGTGESPLANIDSFVNVVDEKT 
GMKGRRETNIMPQWAGSCWYYLRYIDPKNENMIJ^ 

YARFWHKVLYDLAIVPTKEPFQKLFNQGMILGEGNEK>1SKSKGNVINPDDIVQSHGADTL 
RLYEMFMGPLDAAIAWSEKGLDGSRRFLDRVWRL^fWEDGTLSSKIVTTNNKSLDKVY 
TVKKVTEDFETLGFNTAISQLMVFINECYKVDEVYKPYIEGFVKMIAPIAPHIGSELWSK 
LGHESSITYQPWPTYDEALLVDDEVEIVVQVNGKLRAKIKIAKDTSKEEMQEIALSNDNV 
KASIEGKDIMKVIAVPQKLVNIVAK 



LOCUS 29A (N10/GE2) 



>G2804_STAAU8325, UNDEFINED PRODUCT 2682166:2682924 REVERSE 
MW:29096 

MAYISLNYHSPTIGMHQNLTVILPEDQSFFNSDTTVKPLKTLMLLHGLSSDETTYMRYTS 
IERYANEHKLAVIMPNVDHSAYANMAYGHSYYDYILEVYDYVHQIFPLSKKRDDNFIAGH 
SMGGYGT I KFALTQGDKFAKAVPLSAVFEAQNLMDLEWNDFS KEAI IGNLSSVKGTEHDP 
YYLLDKAVASDKQ I PKLL I MCG KQD FL YQDNLDF I D YLS R I NVP YQFSDG PGDHD YAYWD 
QAIKRAITWMVND 
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>G2805_STAAU8325, UNDEFINED PRODUCT 2683043:2685673 REVERSE 

MW:93576 

LKJOIIDYLSNKQNKYSIRRFTVGTTSVIVGATILFGIGNHQAQASEQSNDTTQSSKNNAS 
ADSEKNNMIETPQIiNTTANDTSDISANTNSANVDSTTKPMSTQTSNTTTTEPASTN^ 
PTAI KNQ ATAAKMQDQTVPQEANS QVDNKTTNDANS IATNS ELKNS QTLDLPQSS PQT 1 5 
NAQGTS KP S VRTRAVRS LAVAE P WNAADAKGTNVND KVTAS NFKLEKTTFD PNQS GNT F 
MAANFTVTDKVKSGDYFTAKLPDSLTGNGDVDYSNSNOT 

LTKTYTFVFTDYVNNKENINGQF5LPLFTDRAKAPKSGTYDANINIADEMFNNKITYNYS 
SPIAGIDKPNG7VNISSQIIGVDTASGQNTYKQTVFVNPKQRVLGNTWVYIKGYQDKISES 
SGKVSATDTKLRIFEVNDTSKLSDSYYADPNDSNLKEVTDQFKNRIYYEHPNVASIKFGD 
I T KT YWL VEGH YDNTG KNL KTQVI QENVD PVTNRDYS I FGWNNENWR YGGGS ADGD S A 
VNPKDPTPGPPVDPEPSPDPEPEPTPDPEPSPDPEPEPSPDPDPDSDSDSDSGSDSDSGS 
DSDSESDSD5DSDSDSDSDSDSESDSDSESDSESDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSD5DSDSDSDSDSDSDSDSDSDSDSDSDSDS 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSPS 
DSDSDSDSDSDSDSDSDSDSDSDSRVTPPNNEQKAPSNPKGEVNHSNIO/SKQHKTDALPE 
TGDKSENTNATLFGAMMALLGSLLLFRKRKQDHKEKA 



>G2806_STAAU8325, UNDEFINED PRODUCT 2686 026:2686727 REVERSE 
MW:27428 

MTENFILGRNNKLEHELKALADYINIPYSILQPYQSECFVRHYTKGQVIYFSPQESSNIY 
FLIEGNIIREHYNQNGDVYRYFNKEQVLFPISNLFHPKEVNELCTALTDCTVLGLPRELM 
.AFLCKANDDIFLTLFALINDNEQQ^INYNMALTSKFAKDRIIKLICHLCQWGYDQD 
EIKQFLTIQLMSDMAGISRETAGHIIHELKDEKXjVVKDHK3^WLVSKHLFNDVCV 



LOCUS 3 0 (N1S) 



>G2 078_STAAU8325, UNDEFINED PRODUCT 1955555:1957645 REVERSE 
MW:77813 

MQKAFRNVLVIVI IGVI I FGL FS YLNGNGNMP KQLT YNQ FTE KLE KGDLKTL E I Q PQQNV 
YMVSGKTKNDEDYSSTILYNNEKELQKITDAAKKQNGVKLTIKEEEKQSVFVSILSTLIP 
VVVIALLFIFFLSQAQGGGSGGRMMNFGKSKAKMYDNNKRRVRFSDVAGADEEKQELIE^ 
VDFLKDNKKFKEMGSRIPKGVLLVGPPGTGKTLLARAVAGEAGAPFFSISGSDFVEMFVG 
VGAS RVRDLFDN AKKNAP C 1 1 F I DE IDAVGRQRGAGVGGGHDEREQTLNQLLVEMDGFGE 
NEGIIMIAATNRPDILDPALLRPGRFDRQIQVGRPDVKGREAILHVHAKNKPLDETVDLK 
AISQRTPGFSGADLENLLNEASLIAVREGKKKIDMRDIEEATDRVIAGPAKKSRVISKKE 
RNIVAHHEAGHTIIGMVLDSAEVVHKVTIVPRGQAGGYAMMLPKQDRFLMTEQELLDKIC 
GLLGGRVSEDINFNEVSTGASNDFERATQIARSMVTQYGMSKKLGPLQFGHSNGQVFLGK 
DMQGEPNYSSQIAYEIDKEVQRIVK5QYERCKQILLEHKEQLILIASTLLTEETLVAEQI 
QSLFYEGKLPEIDYDAAKWKDEDSEFNDGKFGKSYEEIRKEQLEDGQRDESEDRKEEKD 
IAEDKKEADKSDEKDEPAHRQAPNIEKPYDPNHPDNK 



>G2077_STAAU8325, UNDEFINED PRODUCT 1954445:1955323 REVERSE 

MW:31822 

MTHDYIVKALAFDGEIRAYAALTTETVQEAQTRHYTWPTASAAMGRTMTATAMMGAMLKG 
DQKLTVTVDGQGPIGRIIADANAKGEVRAYVDHPQTHFPLNEQGKIiDVRRAVGTNGSIMV 
VKDVGMKDYFSGASPIVSGELGEDFTYYYATSEQTPSSVGLGVLVNPDNTIKAAGGFIIQ 
VMPGAKDETISKLEKAISEMTPVSKLIEQGLTPEGLLNEILGEDHVQILEKMPVQFECNC 
SHEKFLNAIKGLGEAEIQNMIKEDHGAEAVCHFCGNPCYKYTEEELNVLLESIiA 
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LOCUS 31 



>G2117_STAAU8325, UNDEFINED PRODUCT 1991063:1995499 REVERSE 

MW:170933 

DQLD VVNRWRQNET YKTMAVP LGVRGKDD I L S LNLH 

EKAHGPHGLVAGTTGSGKSEIIQSYILSIAINFHPHEVAFLLIDYKGGGMANLFKDLVHL 

VGTITNLDGDEAMRAIiTSIKAELRKRQRLFGEHDVNHINQYHKLFKEGIATEPMPHIiFII 

SDEFAELKSEQPDFMKELVSTARIGRSLGIHLILATQKPSGVVDDQIWSNSKJr 

DRQDSNEILKTPDAADITLPGRAYLQVGNNEIYELFQ5AWSGATYDIBGDKLEVEDKTIY 

MINDYGQLQAINKDLSGLEDEETKENQTELEAVIDHIESITTRLEIEEVKRPWLPPLPEN 

VYQEDLVETDFRKLWSDDAKEVELTLGLKDVPEEQYQGPMVLQLKKAGHIALIGSPGYGR 

TTFLHNI I FD VARKHR 



LOCUS 32 HE 9 



>G2647_STAAU83 25, UNDEFINED PRODUCT 252850 8:252 9707 REVERSE 

MW:44138 

VINMLYLEVLKNRNFTYLLIGNFLRJISCFVLFSLQIIWFTVELTNQSSLKL 
PFI I FG I FGGAYS D KHNKKKI LYL S 



LOCUS 32 P9 



>G2648_STAAU8325, UNDEFINED PRODUCT 2530085:2534971 REVERSE 

MW:178787 

DPKLPTGEKEEVPGKPGIKNPETGDWR 

PPVDSVTKYGPVKGDS I VEKEEI PFEKSRKFNPDLAPGTEKVTREGQKGEKTITTPTLKN 
PLTGEIISKGESKEEITKDPINELTEYGPETITPGHRDEFDPKLPTGEKEEVPGKPGIKN 
PETGDWRPPVDSVTKYGPVKGDSIVEKEEIPFEKERKFNPDLAPGTEKVTREGQKGEKT 
ITTPTLKNPLTGVIISKGEPKEEITKDPINELTEYGPETITPGHRDEFDPKLPTGEKEEV 
PGKPGIKNPETGDVVR PPVDSVTKYGPVKGDS I VEKEE I PFKXERKFNPDLAPGTEKVTR 
EGQKGEKTITTPTLKNPLTGSIISKGESKEEITKDPINELTEYGPETITPGHRDEFDPKL 
PTGEKE EVPGKPG I KNPETGDVVR PPVDSVTKYGPVKGDS I VEKEE I PFEKERKFNPDLA 
PGTE KVTREGQKGS KT I TTPTLKNPLTGE IIS KGE S KEE I TKD P I NELTE YG PET I TPGH 
RDEFDPKLPTGEKEEVPGKPGIKNPETGDVVRPPVDSVTKYGPVKGDSIVEKEEIPFKKE 
RKFNPDLAPGTEKVTREGQKGEKTITTPTLKNPLTGEIISKGESKEEITKDPINELTEYG 
PETITPGHRDEFDPKLPTGEKEEVPGKPGIKNPETGDWRPPVDSVTKYGPVKGDSIVEK 
EE I PFEKE RKFNPDLAPGTEKVTREGQKGEKTI TTPTLKNPLTGE 1 1 SKGESKEE ITKDP 
INELTEYGPETITPGHRDEFDPKLPTGEKEEVPGKPGIKNPETGDWRPPVDSVTKYGPV 
KGDSIVEKESIPFEKERKFNPDLAPGTEKVTREGQKGEKTITTPTLKNPLTGEIISKGE5 
KEE ITKDPVNELTEFGGE KI PQGHKD I FDPNLPTDQTEKVPGKPGI KNPDTGKVI EE PVD 
DVIKHGPKTGTPETKTVEIPFETKREFNPKLQPGEERVKQEGQPGSKTITTPITVNPLTG 
EKVGEGQPTEEITKQPVDKIVEFGGEKPKDPKGPENPEKPSRPTHPSGPVNPNNPGLSKD 
RAKPNGPVHSITOK^DKVKKSKIAKESVANQEKKRAELPKTGLESTQKGLIFSSIIGIAGL 
MLLARRRKN 



LOCUS 33 



>G2811_STAAU8325, UNDEFINED PRODUCT 2691933:2692430 REVERSE 

MW:19378 

MNLFFNTRNVTTKGVYNNKXSKRLEIVSTIVKKHKIYKKEQIISYIEEYFGVRYSATTIA 
KDLKELNIYRVPIDCETWIYKAINNQTEQEMREKFRHYCEHEVLSSIINGSYIIVKTSPG 
FAQGINYFID 
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>G2812_STAAU8325, UNDEFINED PRODUCT 2692749:2694275 REVERSE 

MW:56329 _ 

QATLITNEDENFVKDEQRAGVDANYYAKQTYDYYKDTFGRESYDN 

QGS PI VS LTHVNNYGGQDNRNNAAW I GDKM I YGDGDGRTFT S LSGAND WAHELTHGVTQ 
ETANLSYKDQSGALNESFSDVFGYFVDDEDFLMGEDVYTPGKEGDALRSMSNPEQFGQPA 
HMKDWFTEKDNGGVHTNSGIPNKAAYNVIQAIGK5KSEQIYYRALTEYLTSNSNFKDCK 
D AL YQ AAKDL YDE QTAE QVYSAWNE VG VE " 



LOCUS 34 



>G1540_STAAU8325, UNDEFINED PRODUCT 1494147:1495196 FORWARD 
MW:38745 

MT KHYLNS KYQ SEQRS SAM KKITMGTAS 1 1 LGS LVYIGADS QQVNAAT EATNATNNQS TQ 
VSQATSQPINFQVQKDGSSEKSHMDDYMQHPGKVIKQNNKYYFQTVIiNNASFWKEYKFYN 
ANNQEIiATTVVNDNKKADTRT INVAVE PG YKSLTTKVH I WPQ INYNHRYTTHLE FE KAI 
PTLADAAKPNNVKPVQPKPAQPKTPTEQTKPVQPKVEKVKPTWTTSKVEDNHSTKVVST 
DTTKDQTKTQTAHWKTAQTAQEQNKVQTPVKDVATAKSES^mQAVSDNKSQQTNKVTKH 
NETPKQASKAKELPKTGLTSVDNFISTVAFATLAIiLGSLSLLLFKRKESK 



>G1539_STAAU83 25, UNDEFINED PRODUCT 1493258:1493938 REVERSE 
MW:24836 . 

LKNILKVFNTTILALIIIIATFSNSANAADSGTLNYEVYKYNTNDTSIANDYFNKPAKYI 
KKNGKLYVQITVNHSHWITGMSIEGHKENIISKNTAKDERTSEFEVSECLNGKIDGKIDVY 
IDEKVNGKPFKYDHH YNI T YKFNGPTDVAGANAPGKDDKNSASGSDKGSDGTTTGQS ESN 
S SNKDKVE N PQTNAGT PAY I YAI PVASLALL I A ITLFVRKKS KGNVE 



LOCUS 35 P15 



>G2062_STAAU8325, UNDEFINED PRODUCT 1927377:1928480 FORWARD 

MW:40937 • 

NS YLSDEVTRVGRGTLRKIGPKDR 1 1 KPLT 

YLYNKDLERTGLLNTAALLLKYDDTADQETVEKNNYIKEHGLKAFLSEYAKVDDGLADEI 
IEAYNSLS ~~ ~~ 



>G2063_STAAU8325, UNDEFINED PRODUCT 192 8805:193 623 8 REVERSE 
MW:263021 

AVVTANADI DNAAANNDVDNAECTTNEAT I AAI TPDANVKPAAKQAI AD KV 
QAQETAIDGNNGSTTEEKAAAKQQVQTEKTTADAAIDAAHTNAEVEAAKKAAIAKIEAIQ 
PATTTKDNAKEAIATKANERKTAIAQTQDITAEEIAAANADVDNAVTQANSNIEAANSQN 
DVTiQAKTTGENS IDQVTPTVNKKATARNEITAI LNNKLQE IQATPDATDEEKQAADAEAN 
TENGKANQAISAATTNAQVDEAKANAEAAINAVTPKWKKQAAKDEIDQLQATQ1WINN 
DQNATTEEKEAAIQQIATAVTDAKNNITAATDDNGVDQAKDAGKNSIQSTQPATAVKSNA 
KNDVDQAVTTQNQA IDNTTGATTEEKNAAKDLVLKAKE KAYQD I LNAQTTND VTQI KDQA 
VAD IQGITADTTI KDVAKDELATKANEQKALIAQTADATTEEKEQANQQVDAQLTQGNQN 
I ENAQS I DDVNTAKDNA I QAI DP I QASTDVKTNARAELLT EMQNKI T E I LNNNETTNE E K 
GNDIGPVRAAYEEGLNNINAATTTGDVTTAKDTAVQKVQQLHANPVKKPAGK^ 
DKKTQIEQTPNASQQEINDAKQEVDTELNQAKTNVDQSSTNSYVDNAVKEGKAKINAVKT 
FSEYKKDALAKIEDAYNAKVNEADNSNASTSSEIAEAKQ 

I E VQI HND LDN I ND YT I P TGKKE S ATTDL YAYADQKKNN I SAD TNATQDE KQQAI KQVDQ 
NVQTALESINNGVDNGDVDDALTQGKAAIDAIQVDATVKPKANQAIEVKAEDTKESIDQS 
DQLTAS E KTEALAM I KQ I TDQAKQG I TDATTTAE VE KAKAQGLE AFDN IQIDSTEKQKAI^ 
E E LETALDQ I E AGVNVNADATTEEKEAFTNALED I L S KATE D I S DQTTNAE I ATVKN S AL~ 
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EQLKAQRIN PE VKKNALEAIREVVNKQ I E 1 1 KNADADASAKE I ARTDLGR YFDRFADKLD 
KTQTNAEVAELQNVT I PAI E AI VPQNDPDANDTNNG IDNNDATANSNANATPENTGQ PNV 
S BTTANGKADAS PTT PNNSDAATGETTATSATDDAITOKPQ ANNNS S VDASTNS PTMDNDV 
TSKPEVESTNNGTTDKPVTETDNATPAESTTNNNSTTTATNENAPTGSTATAPTTASTEA 
ASSADSKDNASVNDSKQNAEVNNSAESQSTNDKVAQPKSENK^ 

TTETL PS AD I TE PNVP SNT S KDKBE STTNQTDAGQLKSETNVASNEADKSP S KADTEVSN 
KPSTSASSEAKEKMTSTWSQKDDTATADTNDTQKS^GSAANNKATQNTCANASPATVSN 
GSNSANQDMLNVTNTDDHQAKTKSAQQGKYNKAKQQA 

GMAFLIRRFTKKDQQTEE 



LOCUS 36 



>G2732_STAAU8325, UNDEFINED PRODUCT 2619995:2620498 REVERSE 

MW:19899 

MKKEIKMAINIIEYNRSYKEELIEFILSIQKNEFNIKIDRDDQP 



>G2733_STAAU8325, UNDEFINED PRODUCT 2620759:2621457 REVERSE 

MW:24203 

MKKT I MAS SLAVALGVTG YAAGTGHQAHAAE VNVDQAHI/VD LAHNHQDQLNAAP I KDGAY 
DIHFVKDGFQYNFTSNGTTWSWSYEAANGQTAGFSNVAGADYTTSYNQGSNVQSVSYNAQ 
SSNSNVEAVSAPTYHNYSTSTTSSSVRLSNGNTAGATGSSAAQIIVIAQRTGVSASTWAAII 
ARE SNGQVNAYN PS GAS GLFQTM PGWG PTNTVDQQ I NAAVKA YKAQGLGAWG F 



>G273 4_STAAU8325, UNDEFINED PRODUCT 2622068:2623216 REVERSE 

MW:40979 

S AS I G I S ATEAVL 1 1 GTS KVNRLGVPL S VFFGGVKMMI PNMVKYP I LMLP I LTTA 

IVSGLVSAIiVGIHGTKESAGFGFIGMVGPINAFKFMEVDSAWLSVLLIWAFFWPFVTA 
WLADI I YRKVFRLYTND I FKFMG 



LOCUS 37 



>G2805_STAAU8325, UNDEFINED PRODUCT 2683043:2685673 REVERSE 

MW:93576 

LKKRIDYLSNKQNK^SIRRFTVGTTSVIVGATILFGIGNHQAQASEQSNDTTQSSKNNAS 
ADSEKNNMIETPQLNTTANDTSDISANTNSAim)STTKPMSTQTSNTTTTEPASTNETPQ 
PTAI KNQATAAKMQDQTVPQEANSQVDNKTTNDANS IATNSELKNSQTLDL PQSS PQTIS 
NAQGTS KPSWTRAVRS LAVAS PVWAADAKGTNVNDKVTASNFKLEKTTFD PNQSGNTF 
MAANFTVTDKVKSGDYFTAKLPDSLTGNGDVDYSNSNNTMPIADIKSTNGDVVAKATYDI 
LTKTYTE^FTDYVNNKENINGQFSLPLFTDRAKAPKSGTYDANINIADEMFNNKITYNYS 
SPIAGIDKPNGANISSQIIGVDTASGQNTYKQTVFVNPKQRVLGNTWVYIKGYQDKIEES 
SGKVSATDTKLRIFEVNDTSKLSDSYYADPNDSNLKEVTDQFKNRIYYEHPNVASIKFGD 
I TKT YWL VEGH YDNTGKNL KTQVIQENVDPVTNRD YS I FGWNNENWR YGGGS ADGDS A 
VNPKDPTPGPPVDPEPSPDPEPEPTPD 



>G2806_STAAU8325, UNDEFINED PRODUCT 2686026:2686727 REVERSE 

MW:27428 

DHKNWLVS KHLFNDVCV 
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LOCUS 38 



>G0307_STAAU8325, UNDEFINED PRODUCT 273 255:274481 REVERSE 
MW:45016 ■ 

ILVVLNLFLAWFFIYFDWGQKAVRGAA 

NGIAWWQSAHAGTGFAFASLTWKI^D^VAALFPILLIVPLFDILMYFNILPKIIGGI 
GWLLAKVTRQPKFESFFGIEMMFLGNTElAIiAVSSEQLKRMNEMRVLTIAM 
VGAYVQMVPGELVLTAIPLNIVNAIIVSCLLNPVSVEEKEDIIYSLKNNEVERQPFFSFL 
GD S VLAAGKL VLI 1 1 AF V I S FVALADL FDRF I NL I TGL I AGW IG I KGS FGLNQILGVFM Y 
PFALLLGLPYDEAWLVAQQMAKKI VTNSFVVMGE I SKDI AS YTPHHRAVI TTFLI S FANF 
S T I GM 1 1 GTL KG I VP KKT SD FVS K YVPMML L SG I LVS LLT AAFVGL FAW 



LOCUS 39 



>G0761_STAAU8325, UNDEFINED PRODUCT 754164:754763 REVERSE 
MW:23413 

MRISMEGFSVINFDNFKKYQBSFGYMAQQLCFPEKLTFHPKTFEETISK 



>G0762_STAAU8325, UNDEFINED PRODUCT 754732:756288 REVERSE 

MW:59413 

LKIKAQVAMVLNLDKCIGCOT^ 

HYKGGWVLNRKGKLELKSGSRISKIALGKIFYNPDMPLIKDYYBPWNYNYEHLTTAKSGK 
HSPVARAYSEITGDNIEIEWGPNWEDDLAGGHVTGPKDPNIQKIEEDIKFQFDETFMMYL 
PRLCEHCLNPSCVASCPSGAMYK^DEDGIVLVDQDACRGWRYCMTGCPYKKVYFNWKTNK 
AEKCTFCFPRIEAGMPTVCSETCTGRMRYLGVLLYDADRVHEAASAVDEKDLYEKQLDIF 
LNPFDEEVIAQAEKDGIGYDWIEAAQNSPIYKXAIEYKLAFPLHPEFRTMPMVWYCPPLS 
P IMS YFEGKNTTQNPDAI F PAI EEMRLP I E YLANI FTAGDTE P VKGALQRMAMMRS YMRS 
QVTQQPFDTSRLERLGITERQTKDMYRLLGLAKYEDRFVIPTSHKETYLDTYHAQGSTGY 
NYGGEHFGDNCEGCGVAVGSGKTGQE I YNENFYGG I FRD 



>G0763_STAAU8325, UNDEFINED PRODUCT 756281:759967 REVERSE 
MW:139830 

DHEVFQQFGESLPVYKPTLPPMVFGNRDKKIKGGTDALVL 

RYLTPHGKWNIHSMYQDNKHMLTLFRGGPTWISNEDAEKHDIQDNDWLEVYNRNGWTA 
RAVISHRMPKGTMFMYHAQDKHIQTPGSEITDTRGGSHNAPTRIHLKPTQLVGGYAQISY 
HFNYYGPIGNQRDLYVAVRKMKEVNWLED " 



LOCUS 40 



>G2781_STAAU8325, UNDEFINED PRODUCT 2662464:2663147 REVERSE 
MW:26238 

MTNQ F KNKQ S KLHD S LE S I T KNL YATPT S E LP FDNRFL F KS F I LKRETGN I V I YHSGHLG 
DSQQD IAS LGGVS KVLMNH " 



>G2782_STAAU8325, UNDEFINED PRODUCT 2663414:2665033 REVERSE 
MW:60237 - 

LKKEKVMDWTTFIGWAVLLFAVIPMM^ 

CFVMYIAFGKYGNVTLGKASDKPEFNTFTWAAMLFCAGIGSDILYWGVIEWAFYYQVPPN 
GAKSMSDEALQYATQYGMFHWGPIAWAIYVLPALPIGYLVFVKKQPVYKISQACRPILKG 
QTDKFVGKWDI LF I FGLLGGAATS LALGVPLI SAGI ERLTGLDGKNM I LRS AI LLT I TV 
I FAI S S YTGL KKG I QKL S D I NVWL S FVL LAF I F 1 1 G PT VF I METTVTGFGNMLRD FFHMA 
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TWLSPFGGIKGRKETNFPQDWTIFYWSWWLVYAPFIGLFIARISKGEmLKEWLGTIIYG 
TLGCVLFFGIFGNYAVYLQISGQFN^QYLNTHGTEATIIEVVHHLPFPSLMIVLFLVSA 
FLFLATTFDSGSYILAAASQKKWGEPLRANRLFWAFA^^ 

AS I LAS VPL I VI FI FMM I S FLI I LGRDR I KLETRAEKLKEVE RRS LR I VQVS EEEQDDNL 



>G2787_STAAU8325, UNDEFINED PRODUCT 2666088:2667935 REVERSE 

MW:70480 _ 

DHCYECDYDGDFEATEKGFKCPNCGNDNPKTVDWKRTCGYLGNPVQRPVIKGR 

HKE I CARVKHMKAPKE ' 



LOCUS 41 



>G2567_STAAU8325, UNDEFINED PRODUCT 2448105:2448794 REVERSE 

MW:25305 

LISMEWILFDKDGTLIEFDRSWEKIGVRFVQSLLETFPVHNKEAALRQLGVIKESIDPKS 
VMGSGSLQQIIQAFNDVTGQDTTDWSKSTSQKLVDERIPEIlsnWEGVKEALIDLKAKGYQ 
LGIVTSDTKKGVEQFIAHT'NATSLFDLIISTEADAYEKPNPKVLSPLFEQYNVD 



>G2568_STAAU83 25, UNDEFINED PRODUCT 2448892:2449062 REVERSE 

MW:6765 

LESRCTKILIKIEYNHENNMQKLIMTKIPFNEAKHGNKLSLQCLLLSIEGDFTYYYI 



>G2569_STAAU8325, UNDEFINED PRODUCT 2449038:2450111 REVERSE 

MW:40086 

MSQAVKVERRETLKQKPNTSQLGFGKYFTDYMLSYDYDADKGWHDLKIVPYGPIEISPAA 
QGVHYGQSVFEGLKAYKRDGEVALFRPEENFKRLNNSIARLEMPQ 

IERDWIPSGEGQSLYIRPFVFATEGALGVGASHQYKLLIILSPSGAYYGGSTLKPTKIYV 
EDE YVRAVRGGVG FAKVAGNYAASLLAQTNANKLGYDQVLWLDGVEQKYI EEVGSMNI F F ' 
VENGKVITPELNGSILPGITRKSIIELAKNLGYEVEERRVSIDELFESYDKGELTEVFGS 
GTAAVI 5 P VGTLRYEDRE I VI NNNETGE I TQKL YDVYTG I QNGTLEDKNGWRVW PKY 



>G2 570_STAAU832 5, UNDEFINED PRODUCT 2450449:2451411 REVERSE 

MW:36053 

DPKYDLASMTKLMLEAIEQKDTVKNNN 



LOCUS 42 



G2383 



>G23B3_STAAU83 25, UNDEFINED PRODUCT 2270269:2271210 REVERSE 

MW:35868 

MSFASEMKNELTRIDVDEMNAKAELSALIRMNGALSLSNQQF^/INVQTENATTARRIYSL 
I KRVFNVE VE I LV 



G2384 



>G23 83_STAAU8325, UNDEFINED PRODUCT 2270269:2271210 REVERSE 

MW:35868 

MSFASEMKNELTRIDVDEMNAKAELSALIRMNGALSLSNQQFVINVQTENATTARRIYSL 
IKRVFNVEVEILVRKKMKLKKNNIYICRTKMKAKEILDELGILKDGIFTHEIDHSMIQDD 
EMRRSYLRGAFIAGGSVX^PETSSYHLEIFSQNESHAEGLTKXMNSYELNAKHLERKKGS 
ITYLKEAEKISDFLSLIGGYQALLKFEDVRIVRDMRNSWRLWCETANLNKTVSAAMKQ 
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VESIKLIDKEIGIENLPDRLREIARIRVEHQEISLKELGEMVSTGPISKSGVNHRLRKLN 
DLADKIRNGBQIEL 



G2385 



>G2385_STAAU8325, UNDEFINED PRODUCT 2272315:2273223 REVERSE 

MW:34812 

SLINAINDEREHLSQIRSIA^^FVIDTTKLSPKELKERIRRYYEDEEFETFTI^FVT 

SFGFKHGIQMDADLVFDVRFLPNPYYVVDLRPLTGLDKDVYNYVMKWKETEIFFEKLTD^ 

LDFMIPGYKKBGKSQLVIA.IGCTGGQHRSVAI1AERLGNYLNEVFEYNVYTO 

EKK 



LOCUS 43 



G1925 



>G1925_STAAU8325, UNDEFINED PRODUCT 1807198 : 1B08076 FORWARD 

MW:33043 

DQLIAKYDL 



G1926 



>G1926_STAAU8325, UNDEFINED PRODUCT 1808110:1809648 FORWARD 

MW:56155 

MLPMKEVGFGTLNWAVIIYLLAMLFIGVYFTKRASQSTNSFFTASGRLPSWVVGFSIYA 
TTLSAITFMSTPEKAFLTDWSYIAGNIAIVAIIPLLIYFYVPFFKKLKVTSAYEYLEARF 
GPSIRVIGSLLFWYHLGRVAIVIYLPTLAITSVSDMNPYIVASLVGLLCILYTFLGGFE 
GWWSDF I QGVILLGGAL VI 1 1 LGWNI KGGFGTVFADA I EHKKL I S ADNWKLNTAAAAI 
PI IFLGNI FNNLYQYTASQDWQRYQASDSLKETNKSLWTNGILALI SAPLFYGMGTMLY 
SFYTHEAVLPKGFNTSSWPYFILTEMPPFVAGLLIAAIFAAAQSTISSSLNSISACISI 
DIKQRFFGKGSERHEVNFARFI 1 1 IAGIFGFGMSLYLIASNSNDLWDLFLFVTGLFGVPL 
AGVFAVG I FTKRTNTFGV I CGLILGI I FAYVYNGVGKGN S P F YVST I S FTVAFVFAYI LS 
FIVPSKHKKDITGLTIFEKDKPSTYISKTATKK 



G1927 



>G1927_STAAU8325, UNDEFINED PRODUCT 1809759:1810976 REVERSE 

MW:44221 

SKAGINFVFGDIQNKNGFTFFLNVLLPLVFISVLIGIFNYIKVLPFIIKYV 

GI AINKITRMGRLES YFAI STAMFGQPEVYLT I KDI I PRLSRAKLYT I ATSGMSAVSMAM 
liGSYMQMlEPKFVVTAVMLNIFSALIIASVINPYKSDDTDVEIDNLTKSTETKTLNGKTG 
KPKKVAFFQMIGDSAMDGFKIAVWAVMLIiAFISLMEAINIMFGSVGLNFKQLIGYVFAP 
lAFLMGIPWSEAVPAGSL^TKIilTNEFVAMLDFKNVLGDVSARTQGIISVYLVSFANFG 
TVGI I VGS I KGI SDKQGEKVAS FAMRLLLGSTLAS 1 1 SGS I IGLVL 



LOCUS 44 



144 



WO 03/011899 



PCT/GB02/03606 



>G2207_STAAU8325, UNDEFINED PRODUCT 2094883:2096472 FORWARD 
MW:59177 ,_ 



PLSSLNPRLTIGKQITEVIFQHKRVSKSEAKSMTIDILEKVGIKHATRQFDAYPHELSGGMR 
QRVMIAMALILKPQILIADEPTTALDASTQNQLLQLMKSLYEYTETSIIFITHDLGAVYQFC 

DDVI VMKDGS WE SGTV 

ESIFKSPQHTYTKRLIDAIPDIHQTRPPRPLNNDILLKFDRVSVDYTSPSGSLYRAVNDI 
NIAIRKGETLGIVGESGSGKSTLAKTWGLKEVSEGFIWYNELPLSLFKDDELKSLRQEI 
QMIFQDPFASINPRFKVIDVIKRPLIIHGKVKDNDDIIKTWSLLEKVGLDQTFLYRYPH 
ELSGGQRQRVS I ARALAVE PKVI VCDEAVS ALP VS I QKD HE LLKQLQLD FG IT YLF I TH 
DMGVINEIC . , 



LOCUS 45 



>G2152_STAAU8325 / UNDEFINED PRODUCT 2029896:2030945 REVERSE 

MW:39494 

DQRYYTGSRDENVLSQKLPMSLIHEGVGEVVFDSKGVFNKGTKVVMVPNTPTEKDDVIA 



LOCUS 46 G5 (1) 



>G2647_STAAU8325, UNDEFINED PRODUCT 2528508:2529707 REVERSE 

MW:44138 

VINMLYLEVLK3^RNFTYLLIGNFLRR5CFVLFSLQIIWFTVELTNQSSLKliSMIWMSQTL 
PFIIFGIFGGAYSDKHNKKKILYLS 



>G2648_STAAU8325, UNDEFINED PRODUCT 2530085:2534971 REVERSE 

MW:178787 

PKLPTGE KE E V PGKPG I KN PSTGDWR 

PPVDSVTKYGPVKGDSIVEKEEIPFEKERKFNPDLAPGTEKVTREGQKGEKTITTPTLKN 
PLTGEIISKGESKSEITKDPINELTEYGPETITPGHRDEFDPKLPTGEKEEVPGKPGIKN 
PETGDWRPPVDSVTKYGPVKGDSIVEKEEIPFEKERKFNPDLAPGTEKVTREGQKGEKT 
ITTPTLKNPLTGVIISKGEPKEBITKDPINELTEYGPETITPGHRDEFDPKLPTGEKEEV 
PGKPGI KNPETGPWRPPVDS VTKYG FVKGDS IVEKEE I PFKKERKFNPDLAPGTEKVTR 
EGQKGEKTITTPTLKNPLTGEIISKGESKEEITKDPINELTEYGPETITPGHRDEFDPKL 
PTGEKEEVPGKPGIKNPETGDVVRPPVDSVTKYGPVKGDSIVEKSEIPFEKERKFNPDLA 
PGTEKVTREGQKGEKTITTPTLKNPLTGEIISKGESKEEITKDPINELTEYGPETITPGH 
RDEFDPKLPTGEKEEVPGKPGIKNPETGDWRPPVDS\rrKYGPVKGDSrVEKEEIPFKKE 
RKFNPDLAPGTEKVTREGQKGEKTITTPTLKNPLTGEIISKGESKSEITKDPINELTEYG 
PETITPGHRDEFDPKLPTGEKEEVPGKPGIKNPETGDVVR.PPVDSVTKYGPVKGDSIVEK 
ESI PFEKERKFNPDLAPGTEKVTREGQKGEKTI TTPTLKNPLTGE I I SKGESKEE ITKDP 
INELTEYGPETITPGHRDEFDPKLPTGEKEEVPGKPGIKNPETGDWRPPVDSVTKYGPV 
KGDS I VEKSE I PFEKERKFNPDLAPGTEKVTREGQKGEKTITTPTLKNPLTGE IIS ECGES 
KEEITKDPVNELTEFGGEKIPQGHKDIFDPNLPTDQTEKVPGKPGIKNPDTGKVIEEPVD 
DVIKHGPKTGTPSTKTVEIPFETKREFNPKLQPGEERVKQEGQPGSKTITTPITVNPLTG 
EKVGEGQPTEEITKQPVDKIVEFGGEKPKDPKGPENPEKPSRPTHPSGPVNPNNPGLSKD 
RAKPNGPVHSMDKNDKVKKSKIAKESVANQEKKRAELPKTGLESTQKGLIFSSIIGIAGL 
MLLARRRKN 



LOCUS 47 HF6 



>G2560_STAAU8325, UNDEFINED PRODUCT 243 6743:2440789 REVERSE 

MW:146086 

MLNRENKTAITRKGMVSNRLNKFS IRKYTVGTAS I LVGTTLI FGLGNQEAKAAESTNKEL 
NEATTSASDNQSSDKVDMQQLNQEDNTKNDNQKEMVSSQGNETTSNGNKLIEKESVQSTT 
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GNKVEVSTAKSDEQASPKSTNEDLNTKQTISNQEALQPDLQENKSWNVQPTNEENKKVD 
AKTESTTLNVKSDAIKSNDETLVDNNSNSNNENNADIILPKSTAPKRLNTRMRIAAVQPS 
STEAKNVNPLITSNTTLTWPAPKNNKIVPAQPYLSL^ 

VQVYGLNPED I KN I GD I KD PNNGET I ATAKHPTANNL I T YT FTP YVDR FNS VQMG I NYS I 
YMDADTI P VS KNDVE FNVT I GNTTTKTTANI QYPD YWNE KNS I G 



>G2561_STAAU832S, UNDEFINED PRODUCT 2441159:2444143 REVERSE 

MW:107795 

ETSDS 

DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSD5DSDSDSDSDSDSDSDSDS 
PSPSDSPSPSDSPSPSDSPSPSPSPSPSPSPSPSPSPSPSPSPSPSDSPSPSPSDSDSDS 
DSDSDSDSDSDSDSDSDNDSDSDSDSDSDSDSDSDSDSDSPSPSPSDSPSPSPSPSPSDS 
DSDSDSPSDSDSDSDSDSDSDSDroSDSDSDSDSDAGKHTPAKPMSTVKDQHKTAKALPE 
TGSENNNSNNGTLFGGLFAALGSLLLFGRRKKQNK 



LOCUS 49 B13 



G1539 



>G1539_STAAU8325, UNPEFINEP PRODUCT 1493258:1493938 REVERSE 

MW:24836 

LKNILKVFNTTI LALI 1 1 IATFSNSANAADSGTLNYEVYKYNTNPTS I ANDYFNKPAKYI 
KKNGKL YVQ I T VNH SHW I TGM S I EGHKEN IIS KNT AKDERT S E FE VS KLNGKI DG KI D VY 
IDEKVNGKPFKYDHHYNITYKFNGPTDVAGANAPGKDPKNSASGSDKGSPGTTTGQSESN 
S SN KDKVEN"PQTNAGT PAY I YAI P VAS LALL I AI TL F VRKKS KGNVE 



G1540 



>G1540_STAAU8325, UNDEFINED PRODUCT 1494147:1495196 FORWARD 

MW:38745 

MTKHYLNSKYQSEQRSSAMKKITMGTASIILGSLVYIGADSQQVNAATEATNATNNQSTQ 
VSQATSQPINFQVQKPGSSEK^HMDDYMQHPGKVIKQNNKYYFQTVLNNASFWKEYKFYN 
ANNQELATTWNDNKKADTRT I NVA VE PG YKS LT TKVH I WPQ IN YNHR YTTHLE FE KAI 
PTLAPAAKPNNVKPVQPKPAQPKTPTEQTKPVQPKVEK^ 

PTTKDQ 



LOCUS 49 K16 



G1540 



>G154 0_STAAU8325, UNPEFINEP PROPUCT 1494147:1495196 FORWARP 

MW:38745 

DQTKTQTAHT VKTAQTAQ EQN KVQT P VKD VATAKS E SNNQAVS PNKS QQTNKVTKH 
NETPKQASKAKELPKTGLTSVPNFISTVAFATLALLGSLSLLLFKRKESX 



G1542 



>G1542_STAAU8325, UNPEFINEP PROPUCT 1495403:1497337 FORWARP 

MW:72192 

MNKQQKEFKSFYSIRKSSLGVASVAISTLLLLMSNGEAQAAAEETGGTNTEAQPKTEAVA 
SPTTTSEKAPETKPVANAVSVSNKEVEAPT5ETKEAKEVKEVKAPKETKEVKPAAKATNN 
TYPILNQELREAIKNPAIKDKPHSAPNSRPIPFEMKKKPGTQQFYHYASSVKPARVIFTD 
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SKPEIELGLQSGQFWRKFEVYSGDKKLPIKLVSYDTVKDYAYIRFSVSNGTKAVKIVSST 
HFNNKEEKYDYTLMEFAQPIYNSADKFKTEEDYKAEKLLAPYKKAKTLERQVYELNKIQD 
KLPEKLKAEYKKKLEDTKKALDEQVKSAITEFQNVQPTNEKM^ 
SMMDTFVKHPIKTGMLNGKKYMV^^ 

VE GKTL YDA I VKVHVKT I D YDGQ YHVR I VP KEA FT KANTD KSNKKE QQDNS AKKEAT PAT 
PSKPTPSPVEKESQKQDSQKDDNKQLPSVEKENDASSSSGKDKTPATKPTKGEVESSSTT 
PTKWSTTQNVAKPTTASSKTTKDWQTSAGSSEAKDSAPLQKANIKNTNDGHTQSQNNK 
NTQENKAKSLPQTGEESNKDMTLPLMALIALSSIVAFVLPRKRKN 



G1543 



>G1543_STAAU8325, UNDEFINED PRODUCT 1497540:1497 668 REVERSE 

MW:4973 

MAVPKRRTSKTRKNKRRTHFKISVPGMTECPNCGRIQIITPCM 



G1544 



>G1544_STAAU8325, UNDEFINED PRODUCT 1497751:14 97846 REVERSE 

MW:3849 

MSLLNSKQQDDSESRQVDPRLQKLQQLYDKEQ 



G1456 



>NONE , UNDEFINED PRODUCT 1497815:1498165 REVERSE MW: 12767 
L. . . . QLVIHITGTYTMPCARTLVPVKVPLDVTTTEVFDLEGYNQYNDDQDDVDEHYHI I 
KDGMVNLQDIVEDIVIIEKPMRAY5EQSDQMLTVGNGWEVIDEDQLDELAKQQATR 



LOCUS 50 GB2 



>G13 92_STAAU83 25, UNDEFINED PRODUCT 1343118:1349675 FORWARD 

MW:238192 

D P AAAAVGNGGAPVAI TAPYT PTTD PNANNAGQNA 

PNEVLSFDDNGIRPSTNRSVPTVNVVNNLPGFTLINGGKVGVFSHA^RTSMFDSGDNKN 
YQAQGNVI ALGRIHGTDTNDHGDFNGI EKALTVNPNSELI FEFNTMTTKNGQGATNVI IK 
NADTNDT I AE KTVEGGPTLRLFKVPDNVRNLKIQFVPKNDA I TDARG I YQLKDGYKYYS F 
VDSIGLHSGSHVFVERRTMDPTATNNKEFTVTTSLKNNGNSGASLDTNDFVYQVQLPEGV 
E YVNN S LT KD F P S NNS GVD VND MNVT YD AANR VI T I KS TGGGT ANS P ARLM PDKILDLRY 
KLRVNNVPTPRTVTFNETLTYKTYTQDFINSAAESHTVSTNPYTIDIIMNECDALQAEVDR 
RI QQADYT FAS LDI FNGLKRRAQT I LDENRNNVPLNKRVSQAYIDSLTNQMQHTLI RSVD 
AENAVNKKVDQMEDLWQNDELTDEEKQAAIQVIEEHEQ^EIIGNIGDQTTDDGVTRIKDQ 
GI QT L SGDTAT PWKPNAKKA I RD KAT KQRE 1 1 NAT PDATED E I QDALNQ LATDETD AI D 
NVTNATTNAD VETAKNNGI NT I GAWPQVTHKKAARD AI NQATATKRQQ I NSNREATQEE 
KNAALNELTQATNHALEQI NQATTNANVDNAKGDGLNAINP I APVTVVKQAARDAV SHDA 
QQHIAEINANPDATQEERQAAIDKVNAAVTAANTNILNANTNADVEQVKTNAIQGIQAIT 
PATKVKTDAKNAIDKSAETQHNTIFNNNDATLEEQQAAQQLLDQAVATAKQNINAADTNQ 
EVAQAKDQGTQNIWIQPATQVKTDTRNWNDKAREAITNINATTGATREEKQEAINRVN 
TLKNRALTDI GVTSTTAMVNS I RDDAVNQ IGAVQPHVTKKQTATGVLNDLATAKKQE INQ 
NTN ATT E E KQVALNQVDQELAT AI NN I NQADTNAEVDQAQQLGT KAI NAI Q PN I VKKP AA 
LAQ I NQH YNAKLAE INATPDATNDE KNAAINTLNQDRQQAI ESI KQANTNAEVDQAATVA 
ENNI DAVQVDWKKQAARDKI TAEVAKR IEAVKQTPNATDEE KQAAVNQ INQLKDQA I NQ 
INQNQTNDQVD 



LOCUS 50 G10 
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>G1392_STAAU8325, UNDEFINED PRODUCT 1343118:1349675 FORWARD 

MW:238192 

DQGTQNIWIQPATQVKTDTRNWNDKAREAITNINATTGATREEKQEAINRVN 

TL KNRALTD I G VT STTAMVNS I RDDAVNQ I GAVQ PHVT KKQTATGVLNDLATAKKQE I NQ 
NTNATTEE KQVALNQVDQE LATAI NNINQADTNAEVDQAQQLGT KAI NAI QPNI VKKPAA 
LAQINQHYNAKLAE INATPDATNDEKNAAINTLNQDRQQAIES IKQANTOAEVDQAATVA 
ENNID 



LO'CUS 51 (GC8) 



>G2831 FRG_STAAU83 25, UNDEFINED PRODUCT 2720353:2721114 

FORWARD MW: 27865 

DPLMLDESLVDIESLSDALMLIBSN 



>G2832 FRG_STAAU8325, UNDEFINED PRODUCT 2721229:2722446 

FORWARD MW: 44105 

VL RL VE P L KD I D PLNE S E S L VLVE SLIDIESLS EVP S LTL S E PLNDVE VLNE PD VL VE VE 
PLVDPESLNESDSLTLSELLSDVDTLNDDESLVLTESLIDCEQLNELDSLTLSDFLNDVE 
TLNEgESLTLVEPLIDLESLSELD5LTLSESFTDSDILCESDMLALITSLADVDVLVESL 
NDIDTLIEPDVLALVESDVESLTLSDNDVESLILVDVLVESDILCESLVLVRIEVLVEAD 
VLRE S Ij VP VDVLAD PD ALVLLD VLCE S LND VP VE SD S LVL S D VE PDSD VLTDVD KLAMVD 
MR FE VD VLS E S LNDADVLC E S D S 



>G2837 FRG _STAAU8325, UNDEFINED PRODUCT 2720004:272 6816 

REVERSE MW: 228019 

ESDSISESTSTSDSISEAISASESTFISLSESNSTS 

DSESQSASAFLSESLSESTSESTSESVSSSTSESTSLSDSTSESGSTSTSLSNSTSGSTS 
ISTSTSISESTSTFKSESVSTSLSMSTSTSLSDSrSLSTSLSDSTSDSKSDSLSTSMSTS 
DSISTSKSDSISTSTSLSGSTSESESDSTSSSESKSDSTSMSISMSQSTSGSTSTSTSTS 
LSDSTSTSLSLSASMNQSGVDSNSASQSASNSTSTSTSESDSQSTSSYTSQSTSQSESTS 
TSTSLSDSTSISKSTSQSGSVSTSASLSGSESESDSQSISTSASESTSESASTSLSDSTS 
TSNSGSASTSTSLSNSASASESDLSSTSLSDSTSASMQSSESDSQSTSASLSDSLSTSTS 
NRMSTIASLSTSVSTSESGSTSESTSESDSTSTSLSDSQSTSRSTSASGSASTSTSTSDS 
RSTSASTSTSMRTSTSDSQSMSLSTSTSTSMSDSTSLSDSVSDSTSDSTSASTSGSMSVS 
ISLSDSTSTSTSASEVMSASISDSQSMSESVNDSESVSESNSESDSKSMSGSTSVSDSGS 
LSVSTSLRKSESVSESSSLSCSQSMSDSVSTSDSSSLSVSTSLRSSESVSESDSLSDSKS 
TSGSTSTSTSGSLSTSTSLSGSESVSESTSLSDSISMSDSTSTSDSDSLSGSISLSGSTS 
LSTSDSLSDSKSLSSSQSMSGSESTSTSVSDSQSSSTSNSQFDSMSISASESDSMSTSDS 
SSISG 



LOCUS 52 (El) 



>G0406 FRG_STAAU83 25, UNDEFINED PRODUCT 370166:372094 REVERSE 

MW:70979 

MTTTFIISYIILALIIVGVINLFLIRSRKKGKRQQKEQQFTTRQSNQSKFKASDLDKTTD 
QSTQRMTHEELRVDNQDDHSQVSLNGYTKGSEKDQEAFTNNKIDEEAVAAKNPESEEYKVN 
EKIKKEHKNFIFGEGVSRGKILAALLFGMFIAILNQTLLNVALPKINTEFNISASTGQWL 
MTGFMLVNGILIPITAYLFNKYSYRKLFLVALVLFTIGSLICAISMNFPIMMVGRVLQAI 
GAGVLMPLGSIVIITIYPPEKRGAAMGTMGIAMILAPAIGPTLSGYIVQNYHWNVMFYGM 
FIIGIIAILIG FVWFKL YQYTTN PKAD IPGIIFSTI GFGALL YG FS EAGNKGWGS VE I ET 
MFAIGIIFIILFVIRELRMKSPMLNLEVLKFPTFTLTTIINMVVMLSLYGGMILLPIYLQ 
NLRG FS ALP SGL LLL PGS L I MGLLG P FAG KLLD T I GL KP LA I FG I AVMT YATWELT KLNM 
DTPYMT IMGI YVLRS FGMAF IMMPMVTAAI NAL PGRLASHGNAFLNTMRQLAGS IGTAI L 
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VTVMTTQTTQHLSAFGEELDKTNP 



>G0407 FRG_STAAU8325, UNDEFINED PRODUCT 372110:372754 REVERSE 

MW:23024 

MPQKGTIAKLDGMEGSWQAGNPIAYAYNLDDLWTANIDEKDIKDVEVGKDVDVTIDGQKA 
SIKGKVDSIGKATAASFSLMPSSNSDGNYTKVSQVIPVKITLESEPSKQVVPGMNAEVKIHK 
N 



LOCUS 53 (E20) 



>G2244 FRG_STAAUB325, UNDEFINED PRODUCT 2142042:2143301 

REVERSE MW: 46800 

MIOjTWGLGYIGLPTSIMFAKHGVDVLGVDINQQTIDKLQSGQISIEEPGLQEVYEEVLS 
SGKLKVSTTPDASDVFIIAVPTPNNDDQYRSCDISLVMRALDSILSFLEKGNTIIVESTI 
APKTMDDFVKPVIENLGFTIGEDIYLVHCPERVLPGKILEELVHNNRIIGGVTEACIEAG 
KRVYRTFVQGEM I ETDARTAEM S KLMENT YRDVN I ALANE LTKI CNNLNINVLDV I EMAN 
KHPRVNIHQPGPGVGGHCLAVDPYFIIAKDPENAKLIQTGREINNSMPAYWDTTKQIIK 
VLSGNKVTVFGLT YKGD VDD I RES P AFP I YE LLNQE PD I E V 



>G2245_STAAU83 25, UNDEFINED PRODUCT 2143358:2144242 REVERSE 

MW:33683 

MRKNI LITGVHGYIGNAIiKDKL IEQGHQVDQINVRNQLWKSTS FKDYDVL IHTAALVHNN 
SPQARLSDYMQVNMLLTKQIAQKAKAEDVKQFIFMSTMAVYGKEGHVGKSDQ 
PTTNYGISKKFAEQALQELISDSFKVAIVRPPMIYGAHCPGNFQRLMQLSKRLPIIPNIN 
NQRS ALYI KHLTAF I DQL I SLEVTGVYHPQDS FYFDTSS VMYE IRRQSHRKTVLINM PSM 
LNKYFNKLSVFRKLFGNLIYSNTLYENNNALEIIPGKMSLVIADIMDETTTKDKA 



>G2246_STAAU83 25, UNDEFINED PRODUCT 2144245:2144 799 REVERSE 

MW:21063 

M KRL FDWS S I YGLWL S P I LL I TALL I KME S PG P A I FKQKR PT I NNE LFN I YKFRSM KI 
DTPNVATDLMDSTSYITKTGKVIRKTSIDELPQLLNVLKGEMSIVGPRPALYNQYELIEK 
RTKANVHTIRPGVTGLAQVMGRDDITDDQKVAYDHYYLTHQSMMLDMYIIYKTIKNIVTS 
EGVHH 



>G2247 FRG_STAAU8325, UNDEFINED PRODUCT 2144813:2146015 

REVERSE MW: 4 6577 

INTMKYYNLLK 



LOCUS 54 (E105) 



>G2254 FRG_STAAUS325, UNDEFINED PRODUCT 21523 90:2153 505 

REVERSE MW: 42140 

MKLKRLFKTSSMTLVKKXLLTMPMAKRE I IMFDDKILLI 



>G2255_STAAU8325, UNDEFINED PRODUCT 2153408:2155321 REVERSE 

MW:72361 

LLMIK^FLNECHNKIINRKDGLGYKQQMRGFMAHLSVKLRLLIIJ^IDSLIVTFSVFVSY 
YILEPYFKTYSVKLLILAAISLFISHHISAFIFNMYHRAWEYASVSELILIVKAVTTSIV 
ITMVWTIVTGNRPFFRLYLITWMMHLILIGGSRLFWRIYRKYLGGKSFNKKPTLVVGAG 
QAGSMLIRQMLKSDEMKLEPVLAVDDDSHKRNITITEGVKVQGKIADIPELVRKYKIKKI 
IIAIPTIGQERLKEINNICHMDGVELLKMPNIEDVMSGELEWQLKKVEVEDLLGRDPVE 
LDMDMISNSLTNKTILVTGAGGSIGSEICRQVCNFYPERI I LLGHGEN5 1 YLINRELRNR 
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FGKNVDIVPIIADVQNRARMFEIMETYKPYAVYHAAAH^ 
NTAEAAKNAEVKKFVMISTDKAWPPNVMGASKKIAEMIIQSLNDETHRT^ 
LGSRGSVI PL FKSQ I E EGG P VTVTH PEMTRYFMT I PEASRLVLQAGALAEGGEVFVLDMG 
EPVKIVDLARNLIKLSGKKEDDIRITYTGIRPGEKMFEEI^ 

QHMKCNEVEAIIQDIVNDF5KEKIINYANGKKGDNYW 



>G2256_STAAU8325, UNDEFINED PRODUCT 2155251:2156012 REVERSE 

MW:29362 

DQLFFELQSKGFVPIIAHPERNKAISQNLDILYDLINKGALSQVTTASIAGISGKKIRKLAI 
QMIENNLTHFIGSDAHNTEIRPFLMKDLFNDKiaRDYYEDMNG 

MPQQDYKQKRWFGL 



LOCUS 55 (E18) 



>G2912 FRG_STAAU8325, UNDEFINED PRODUCT 2797518:27 98504 

FORWARD MW: 37832 

SKSYDERFTPDEWAYQQHQGNKFKEHFDLNCYLTLLDVLDSHNIDRGRTDVTHVFKNLETK 
VLTMGFIDDLLYPDD 



LOCUS 56 (F5) 

>G1261 FRG_STAAU8325, UNDEFINED PRODUCT 1216923:1217903 

FORWARD MW: 36061 ' 

HTGKVLLVTEDNLEGSIMSEVSAIIAEHCLFDLDAPIMRLAAPDVFSM 

PFSPVLENEIMMNPEKILNKMRELAEF 



>G1262_STAAU8325, UNDEFINED PRODUCT 1217919:1219190 FORWARD 

MW:46726 

MEITMPKLGESVHEGTIEQWLVSVGDHIDEYEPLCEVITDKVTAEVPSTISGTITEILVE 
AGQTVAIDTIICKIETADEKTNETTEEIQAKyDEHTQKSTKKASATVEQTSTAKQNQPRN 
NGRFSPWFKIASEHDIDLSQWGSGFEGRVTKKDIMSVIENGGTTAQSDKQVQTKSTSV 
DTSSNQSSEDNSENSTIPVNGVRKAIAQNMVNSVTEIPHAWMMIEVDATNLVNTRNHYKN 
S FKNKEGYNLTFFAFFVKAVADALKAYPLLNS S WQGNEI VLHKD INI S I AVADENKL YVP 
VIKHADEKSIKGIAREINTLATKARNKQLTAEDMQGGTFTVNNTGTFGSVSSMGIIN^ 
AAI LQVE S I VKKP WINDM I AI RNMWLCI S I DHRI LDGLQTGKFMNHI KQR I EQ YTLEN 
TNIY 



>G1263_STAAU8325, UNDEFINED PRODUCT 1219532:1219978 FORWARD 

MW:16676 

VI ELMDMNFDLYMNGWEQARNE I ESAGYEQLTTAEDVDKYLKQDGTTLVMINSVCGCAG 
GIARPAASHALHYDVLPDRLVTVFAGQDKEATQRARE YFEGYAPS S PS FALVKDGKITEM 
I ERHQI EGHDVMNVI NQLQTLFNKYCE ER 



>G1264_STAAU8325, UNDEFINED PRODUCT 1219995:1220972 FORWARD 

MW:36973 

MLKLNP YKI GFRT I KTAVGMTLGVI I S KLLGLDNYAS SAILWLC I KHTKVHSLQAI I S R 
LVSCFLVLFLGSAIFSLLGQSPIVLGIIVLLFIPLTWLKVQEGVITSCVILLHVFNAKS 
IDAHLIVNETLLLLIGLSIAFTMNLMMPSLDKQLDEYKCKIEQQIADIFSKYSYICEKYE 
DTIAIEFEVLLLNIKKAKSIAFRDVKNHFVRNENSYYHYFDMREEQVELLMRMKPLIESI 
CHKD 



LOCUS 57 (F3) 
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>G0451_STAAU8325, UNDEFINED PRODUCT 410768:412549 FORWARD 

MW:67976 

DLRVLMDAI YBLNDHQDLRE ITKDS KMQKLALAGFLKKI KGTYIE S LLKEHKLL 



>G0452_STAAU8325, UNDEFINED PRODUCT 412872:414536 FORWARD 

MW:60909 

MEMSVTEVIFSFLGGLGIFLYGLKIMGDGLQASAGPRLRDILNKFTSNPVLGVIAGIWT 
ILIQSSSGTWITIGLVTAGFMTLKQAIGVIMGANIGTTVTAFIIGIDLGEYAMPILALG 
AFLIFFFKRSKINNIGRILFGFGSLFFGLEFMGDAVKPIASLDGFKQLMLDMSTNPILAV 
I VGAGLTAL VQS S SAT I G I LQE F YQQDL I S LNAAI P VLLGDN I GTT I T A I LAS LAG S I AA 
KRAALVHVI FNLIGVI IFTI FLPWIHLISLLQDLWHLKPAMTIAVSHGI FN I TNT LI QL 
P F VAG LAW I VTKIiV PG PCD IADDYKPQHL 



LOCUS 58 (G8) 



>G0922 FRG_STAAU83 25, UNDEFINED PRODUCT 915062:915931 REVERSE 

MW:33411 _ 

MPELPEVEHVKRGIEPYVINQKIEHVI FSDKVI EGKAQGKETI I KGIELDTFKTLSEGYT 
I TNVERRSKYI VFQLDNKREQRTL I SHLGMAGGFFI VDELEDIM I PNYRKHWHVI FELSN 
DKKLIYSDIRRFGEIRNVASVASYPSFLEIAPEPFSNEALTYYLNRIHQQSNKNKPIKQV 
IL 



>G0923_FRG STAAU8325 , UNDEFINED PRODUCT 915950:918577 REVERSE 
MW:99l63 

DE L I F E VPKS EVP SFSEFVEEI MENALQLDVP L KVD S S YGATWYD AK 



LOCUS 59JG23) 



>G2454 FRG_STAAU8325, UNDEFINED PRODUCT 2344101:2344937 

REVERSE MW: 32360 

MLNErQILNNGYPMPSVGLGVYKISDEDMTKVVNAAIDAGYRAFDTAYFYDNEASLGRAL 
KDNGVDREDLFITTKLWNDYQGYEKTFEYFNKSIENLQTDYLDLFLIHWPCEADGLFLET 
YKAMEELYEQGKVKAI GVCNFNVHHLE KLMAQS S I KPMVNQI EVH P YFNQQE LQ 



>G2455_STAAU8325, UNDEFINED PRODUCT 2345162:2346508 REVERSE 

MW:51133 

LSTST 1 1 SLI I FI LLI ALTTVFVGSE FALVKI RATRIEQLADEGNKPAKI VKKM I ANLDY 
YLSACQLGITVTSLGLGWLGE PTFEKLLHP I FEAINLPTALTTTI S FAVSFI I VTYLHW 
LGELAPKS IAI QHTE KLAL VYARPLF YFGNI MKPL I WLMNGS ARVI I RMFGVNPD AQTDA 
MSEEEIKIIINNSYNGGEINQTELAYMQNIFSFDSRHAKDIMVPRTQMITLNEPFNVDEL 
LET I KEHQFTRYP ITDDGDKDHI KGF INVKE FLTE YA5GKT I KI ANYI HELPMI S ETTRI 
SDAL I RMQREHVHMS L 1 1 PS YGGTAG I LTMED I LEE I VGE I RDE FDDDE VND I VKI DNKT 
FQVNGRVLLDDLTEEFGIEFDDSEDIDTIGGWLQSRNTNLQKDDYVDTTYDRWWSEIDN 
HQIIWVILNYEFNEARPTIGQSDEDEKSE 



LOCUS 60 (G29) 



>G0139_FRG STAAU8325 , UNDEFINED PRODUCT 137065:13 7352 REVERSE 

MW:11080 

VMNLAKFSRIKKAGETMATWVAIIFIVAALILGL 

RMMMMQMGQKPSQK 



151 



WO 03/011899 



PCT/GB02/03606 



>NONE, UNDEFINED PRODUCT 137582:139645 REVERSE MW: 75349 

VF YLS F YFKI S YNVFDK I E EGKI H KM FNE KDQLAVDTLRAL S I DT I E KANS GHPGL PMGA 
APMAYTLWTRHLNFNPQSKDYFNRDRFVLSAGHGSALLYSLLHVSGSLELEELKQFRQWG 
SKTPGHPEYRHTDGVEOTTGPLGQGFAMSVGLAI^DHIAGK^ 

DGDIiMEGISHEAASFAGHNKLSKLVVLYDSNDISLDGELNKAFSEOTKARFEAYGWNYLL 

VKDGNDLEEIDKAITTAKSQEGPTIIEVKTTIGFGSPNKAGTNGVHGAPLGEVERKLTFE 

NYGLDPEKRFNVSEEVyEIFQNTMLKRANEDESQWNSLLEKYAETYPELAEEFKI^ 

LPKNYK13ELPRFELGHNGASRADSGTVIQAISKTVPSFFGGSADLAGSNKSNVMDATDYS 

SETPEGKjWWFGVREFAMGAAVNGMAAHGGLHPYGATFFVFSDYLKPALRLSSIMGLNAT 

FIFTHDSIAVGEDGPTHEPIEQLAGLRAIPNMNVIRPADGNETRVAWEVALESESTPTSL 

VLTRQNLPVLDVPEDWEEGVRKGAYTVYGSEETPEFLLLASGSEVSLAVEAAKDLEKQG 

KS VRWSMPNWNAFEQQSEEYKE S V I PS SVTKRVAI EMAS PLGWHKYVGTAGKVI AI DGF 

GA S APGDL WE KYG FT KENI LNQ VM S L 



LOCUS 61 (G28/HA7) 



>G2610_FRG STAAU8 325, UNDEFINED PRODUCT 2494989:2495441 

FORWARD MW: 17293 

DLGMDKDEAKKLFAKSESIFKDLKGVKYKVPYK^ 

STKENKDISFEKLEKQLKHRGLKEKDKMDDK 



>G2611_STAAU8325, UNDEFINED PRODUCT 2495615:2497207 REVERSE 

MW:58937 

LGGGIVMTFLTVMQFIVNIIWGFMLTVIVIGL^ 

SEKMGPELRQYLFSGDNEGKPFSRNDYKNIVLAGKYNSRMTSFGTTKDYQDGFYIQNTMF 

PMQRNEISVDNTTLLSTFIYKIANERLFSREEYRVPTKIDPYYLSDDHAlKLGEHliKHPF 

ILKRIVGQSGMSYGALGKNAITALSKGLAKAGTWMNTGEGGLSEYHLKGNGDIIFQIGPG 

LFGVRDKEGNFSEGLFKEVAQLSNVT^FELKLAQGAKTRGGHMEAEKVNEEIAKIRNVEP 

YKTINSPNRYEFIHNAEDLIRFVDQLQQLGQKPVGFKIWSKVSEIETLVRTMVELDKYP 

SFITIDGGEGGTGATFQELQDGVGLPLFTALPIVSGMLEKYGIRDKYKLAASGKLVTPDK 

IAIALGLGADFVNIARGMMISVGCIMSQQCHMNTCPVGVATTDAKJCEKALIVGEKQ 

NYVTSLHEGLFNIAAAVGVSSPTEITADHIVYRKVDGELQTIHDYKLKLIS 



LOCUS 62 (H3) 



>G2004_STAAU83 25, UNDEFINED PRODUCT 1871545:1872954 REVERSE 

MW:51401 

MG I GRVTQVMGPVI PVR FEHNE VPKI NNALVI D VPKEEGT I QLTLE VALQLGDD WRT I A 
MDSTDGVQRGMDVKDTGKEISVPVGDETLGRVFNVLGETIDLKEEISDSVRRDPIHRQAP 
AFDELSTEVQILETGIKVVDLLAPYIKGGKIGLFGGAGVGKTVLIQELINNIAQSHGGIS 
VFAGVGERTREGNDLYFEMSDSGVIKKTAMVFGQMNEPPGARMRVALSGLTMAEYFRDEQ 
GQDVLLFIDNIFRFTQAGSEVSALLGRMPSAVGYQPTLATEMGQLQSRITSTTKG 



LOCUS 63 (GD10) 



>G2900_FRG STAAU8325 , UNDEFINED PRODUCT 2781950:2783308 

FORWARD MW: 51966 

DPIFKQEVENLEKEIRNV 



>G2901_STAAU8325, UNDEFINED PRODUCT 2783589:2784719 FORWARD 
MW:41914 
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MMEFTIKRDYFITQLNDTLKAISPRTTLPILTGIKIDAKEHEVILTGSDSEISIEITIPK 
TVDGEDIWISETGSWLPGRFFVDIirea 

PDQYPLLPQVSRDDAIQLSVKVLKNVIAQTNFAVSTSETRPVLTGWWLIQENELICTAT 
DSHRLAVRiCLQI^ 

I SRLLEGHYPDTTRLFPENYE I KLS IDNGEFY 



LOCUS 64 (F5) 



>G1261 FRG_STAAU8325, UNDEFINED PRODUCT 1216923:1217903 

FORWARD MW: 36061 

HTGKVLLVTEDNLEGS IMSEVSAI IAEHCLFDLDAPIMRLAAPDVPSM 

PFSPVLENE IMMNPEKILNKMRELAEF . 



>G1262_STAAU8325, UNDEFINED PRODUCT 1217919:1219190 FORWARD 

MW:46726 _ 

MEITMPKLGESVHEGT I EQWLVS VGDHIDE YEPLCEVITDKVTAEVPST ISGTI TE I LVE 
AGQTVAIDTIICKIETADEKTNETTEEIQAKVDEHTQKSTKKASATVEQTSTAKQNQPRN 
NGRFSPWFKLASEHDIDLSQWGSGFEGRVTIOCDIMSVIENGGTTAQSDKQVQTKSTSV 
DTSSNQSSEDNSENSTIFVNGVRKAIAQNMVNSVTE 

SFKNKEGYNLTFFAFFVKAVADALKAYPLLNSSWQGNEIVLHKDINISIAVADENKLYVP 
VIKHADEKSIKGIAREINTIATKARNKQLTAEDMQGGTFTVNNTGTFGSVSSMG 
AAILQVES I VKKPWINDMIAIRNMVNLCI S IDHRI LDGLQTGKFMNHI KQRIEQYTLEN 
TNIY 



>G1263_STAAU8325, UNDEFINED PRODUCT 1219532:1219978 FORWARD 

MW:16676 

VIELMDl^FDLYMNGWEQARNEIESAGYEQLTTAEDVDKVLKQDGTTLVMINSVCGCAG 
GI AR P AAS HALH YD VL PDRLVTVF AGQDKEATQRARE YFEG Y AP S S P S F ALVKDGKIT E M 
I ERHQ I EGHDVMNVINQLQTLFNKYCEER 



>G1264_STAAU8325, UNDEFINED PRODUCT 1219995:1220972 FORWARD 

MW:36973 

MLKLNPYKIGFRTICTAVGMTLGVIISKL^ 

LVSCFLVLFLGSAIFSLLGQSPIVLGIIVLLFIPLTVVLKVQEGVITSCVILLHVFNAKS 
IDAHLIVNETLLLLIGLSIAFTMNLMMPSLDKQLDEYKCKIEQQIADIFSKYSYICEKYE 
DTIAIEFEVLLLNI KKAKS I AFRDVKNHFVRNENS YYHYFDMREEQVELLMRMKPL I ES I 
CHKD 



LOCUS 65 (F110) 



>G2843_STAAU8325, UNDEFINED PRODUCT 2734525:2735082 REVERSE 

MW:21969 

LKDKIIDNAITLFSEKGYDGTTLDDIAKSVNIKKASLYYHFDSKKSIYEQSVKCCFDYLN 
NIIMMNQNKSNYSIDALYQFLFEFIFDIEERYIRMYVQLSNTPEEFSGNIYGQIQDLNQS 
LSKEIAKFYDESKIKMTKSDFQNLILLFLESWYLKASFSQKFGAVEESKSQFKDEVYSLL 
NIFLKK — 



>G2849_STAAU8325, UNDEFINED PRODUCT 2735246:2736481 FORWARD 

MW:47752 

LQFFNFLLFYPVFMSIYWIVGSIYFYFTREIRYSLNKKPDINVDELEGITFLLACYNESE 
TIEDTLSNVLALKYEKXEIIIINDGSSDNTAELIYKIKEN^ 

GIKQASYDYVMCLDADTIVDQDAPYYMIENFKHDPKLGAVTGNPRIRNKSSILGKIQTIE 
YASLIGCIKRSQTLAGAVNTISGVFTLFKKSAWDVGYWDTDMITEDIAVSWKLHLRGYR 
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IKYEPLAMCTMLVPETLGGLWKQRWWAQGGHEVLLRDFFSTM 

ILWVYIVLLYIiGYLFITANFLDYTFMTYSFSIFLLSSFTMTFINVIQFTVALFIDSRYEK 
KNMAGIj I FVS WY PT VYW 1 1 NAAWL VAF P KAL KRKKGG YATWS S PDRGNTQR 



>G2850_STAAU8325, UNDEFINED PRODUCT 2736448:2736750 FORWARD 

MW:11783 

MVKPRQREYPTLKSSLNIVRETALIAISCVFWIYCLWLLVYIGTIFEIHDESINTIRVA 
LNI ENTE ILDI FETMG I FAI I I FVFFTIS ILIQKWQRGRES 



>G2851_STAAU8325, UNDEFINED PRODUCT 2736729:2737619 FORWARD 

MW:34958 

MAERKRIVKYRKPIILVLSILIILPVSTLDGHHIANADDDSPKKLKYKEN^ 

RKANFLNNFIYFFSSSKEIKNYSVSQSQFESQIKWLKSKDAXFLTLKEFLYYKKKGKFPK 

RSVWINFDDMDETIYENAYPIIiKKYKIPATGFIITGHVGEENFHNLDMISKKELKEMYKT 

GLWEFETHTHDLHNLSKJ^KSKLMKASEATIIKDLNKSEKYLTKNFKKSQKTIAYPYGLM 

NDDKLPVIKKAGLKYGFSLEEKAVTPNSNDYYIPRILISDDAFEHLIKRWDGFHEKD 



>G2852_STAAU8325, UNDEFINED PRODUCT 2737609:2738658 FORWARD 

MW:41344 

MKKIRLELVYLRAI I CAI 1 1 ITHLLTQ ITLKHENMEGGSLVLQFYI RNI VI FGTPCFI IL 
SQLLTTLNYQKVTYRYLTTRVKYILIPYILMGLFYSYSESLLTDSSFNKQFIENVLLGQW 
YGYFIWIMQFFILSYIIFKINYNLFNSKILLLLSFILQQSFLYYFTNNTAFHDTVLHYY 
PLSENTIIFGWIFYFFLGAYMGYNYERVLNFLERYLVIMIVLAVATYFVFIALANGDYWN 
VTSFSYSLTPYNSIMFIVILGICTHFKTMLFNTIQMISAFSFFIYLLHPIILDSLFAYTN 
IFEDNTMVFLAISLLFILGLCIGVGMILREFYIFRFIIGKQPYKLNINAY 



>G2853_FRG STAAU8325 , UNDEFINED PRODUCT 2739111:2741162 

REVERSE MW: 77120 

DPIVLVHGFNGFTDD I N PSVLAHYWGGNKMNI RQDLEENGYKAYEAS I S AFGSNYD 
RAVELYYYI KGGRVD YGAAHAAKYGHERYGKTYEGI YKDWKPGQKVHLVGHSMGGQ^ I RQ 
LEELLRNGNREE I E YQKKHGGE I S PL FKGNHDNM I S S ITTLGT PHNGTHAS DLAGNE AL V 
RQIVFDIGKMFGNKNSRVDFGLAQWGLKQKPNESYIDYVKRVKQSNIiWKSKDNGFYDLTR 
EGATDLNRKTSLNPNIVYKTYTGEATHKALNSDRQK^ 

RENDGLVS V I S SQHP FNQAYTKATDKI QKG I WQVTPTKHDWDHVD FVGQDS SDTVRTRE E 
LQDFWKHLADDLVKTEKLTDTKQA • 



LOCUS 66 (El) 



>G0406_STAAU8325, UNDEFINED PRODUCT 370166:372094 REVERSE 

MW:70979 

MTTTFIISYIILALIIVGVINLFLIRSRKKGKRQQKEQQFTTRQSNQSKFKASDLDKTTD 
QSTQRMTHEELRVDNQDDHSQVSLNGYT.KGSEKDQEAFTNNKDEEAVAAKNPESEEYKVN 
EKIKKEHKNFI FGEGVSRGKILAALLFGMFI AILNQTLLNVALPKINTEFNI SASTGQWL 
MTGFMLVNG I L I P I TAYLFNKYS YRKLFLVALVL FT I GS L I CAI SMNF P I MMVGRVLQAI 
GAG VLM P LGS IVIITIYPPE KRGAAMGTMG I AM I LAP A I G PTL S G Y I VQN YH WNVMF YGM 
FIIGIIAILIG F VWFKL YQ YTTNP KAD IPGIIFSTIG FG ALLYGFS E AGNKG WG S VE I ET 
MFAIGIIFIILFVIRELRMKSPMLNLEVLKFPTFTLTTIINMVVMLSLYGGMILLPIYLQ 
NLRGFSALDSGLLLLPGSLIMGLLGPFAGKLLDTIGLKPLAIFGIAVMTYATWELTKLNM 
DTPYMTIMGIYVLRSFGWFIMMPMVTAAINALPGRLASHGNAFLNTMRQLAGSIGTAIL 
VTVMTTQTTQH L S AFGE E LP KTNP 



>G0407_STAAU8325, UNDEFINED PRODUCT 372110:372754 REVERSE 
MW:23024 

MPQKGT I AKLDGMEGSMVQAGNPI AYAYNL 
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DDLYVTANIDEKDIKDVEVGKDVDVTIDGQKASIKGKVDSIGKATAASFSLMPSSNSDGN 
YTKVSQVI PVKITLESEPSKQWPGMNAEVKIHKN 



LOCUS 67 (F119) 



>G1831 FRG_STAAU832S, UNDEFINED PRODUCT 1723090:1723806 

REVERSE MW: 27770 

MEHTTMKMTAIAK&SLALGI 

KELKNVTGYR YS KGGKHYL I FDKNRKFTRVQ I FGKDI ERFKARKNPGLD I FWKEAENRN 
GTVFSYGGVTKKNQDAYYDYINAPRFQIKRDEGDGIATYGRVHYIYKEEISLKELDFKLR 
QYLIQNF 



>G1832_STAAU8325, UNDEFINED PRODUCT 1724158:1725096 REVERSE 

MW:34671 

MEHTTMKITTIAKTSLALGLLTTGVITTTTQAANATTLSSTKVEAPQSTPPSTKIEAPQS 
KPNATTPPSTKVEAPQQTANATTPPSTKVTTPPSTNTPQPMQSTKSDTPQSPTTKQVPTE 
INPKFKDLRAYYTKPSLEFKNEIGIILKKWTTIRFMNVVPDYFIYKIALVGKDDKKYGEG 
VHRNVDVFWLEENNYNLEK^SVGGITKSNSKKVDHK^^ 

TKEQISLKELDFKLRKQLIEKNNLYGWGSGKIVIKMKNGGKYTFELHKKLQENRMADVI 
DGTNIDNIEVNIK 



>G1834_STAAU8325, UNDEFINED PRODUCT 1725193:1725327 REVERSE 

MW:5264 

LFVKVAFLCLKSDETSNVPSVESHQNHFYLTNIMDFLIYLTMIQI 



>G1835_STAAU8325, UNDEFINED PRODUCT 1725449:1726531 REVERSE 

MW:40775 

LEHTIMKMRTIACTSiALGLLTTGAITVTTQSV 

AGANSATTQAANTRQERTPKLEKAPNTNEEKTSASKIEKISQPKQEEQKTLNISATPAPK 

QEQSQTTTESTTPKTKVTTPPSTNTPQPMQSTKSDTPQSPTIKQAQTDMTPKYEDLRAYY 

TKPS FEFE KQ FGFMLKPWTTVRFMNVI PNRF I YKI ALVGKDE KKYKDGP YDNI D VF I VLE 

DNKYQLKKYSVGGITKTNSKKVNHKVELSITKKDNQGMISRDVSEYMITKEEISLKELDF 

KLRKQLIEKHNLYGNMGSGTIVIKMKNGGKYTFELHKJG^^ 

K 



>G1837_STAAU8325, UNDEFINED PRODUCT 1726810:1727562 REVERSE 
MW:28926 

DYDFFPFKIDKEAMSLECEIDFKLRKYLIDNYGLYGEMSTGKIT^ 

DRMSDVINVTD 

IDRIEIKVIKA 



LOCUS 68 (G2 7) 



>G0516_STAAU8325, UNDEFINED PRODUCT 482272:486597 REVERSE 
MW:I63057 

WI VLAMTEQQKFKVLADQIKI SNQLDAE ILNSGELTRIDVSNKNRTWEFHITLPQFLAH 
EDYLLF INAI EQE FKD I ANVTCRFTVTNGTNQDEHAI KYFGHC I DQTALS PKVKGQL KQK 
KLIMSGKVLKV^SNDIERNHFDKACNGSLIKAFRNCGFDIDKIIFETNDNDQEQNLASL 
EAHIQEEDEQSARLATEKLEKMKAEKAKQQDNNESAVDKCQIGKPIQIENIKPIESIIEE 
EFKVAIEGVIFDINLKELKSGRHIVEIKVTDYTDSLVLKMFTRKNKDDLEHFKALSVGKW 
VRAQGRI E EDTF I RDL VMMMSD I EE I KKATKKD KAE EKRVE FHLHTAMSQMDG I PN I GAY 
VKQAADWGHPAIAVTDHNWQAFPDAHAAAEKHGIKMIYGMEGMLVDDGVPIAYKPQDVV 
LKDATYWFDVETTGLSNQYDKIIELAAVKVHNGEIIDKFERFSNPHERLSETIINLTHI 
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TDDMLVDAPE I EEVLTE FKEWVGDA I FVAHNASFDMGF I DTGYERLGFGPSTNGVIDTLE 
LSRTIbTTEYGKHGLNFLAKKYGVELTQHHRAIYDTEATAYIFIK^ 
NKKLSNEDAYKI^PSHVTLIVQNQQGLKNLFKIVSASLVKYFYRTPRIPRSLLDEYREG 
LLVGTACD E GE L FTAVM QKDQ S Q VE K IAKYYD F I E I Q P PAL YQDL I DREL I RDTETLH E I 
YQRL I HAGDTAG I P V I ATGNAH YL F EHDG I AR KI L IAS Q PGN PLNR S TL P E AH FRTTDE M 
LNE FHFLGEE KAHE I WKNTNELAD 



LOCUS 69 {H110) 



>G2217 FRG_STAAU8325, UNDEFINED PRODUCT 2108154:2110211 

FORWARD MW: 74420 

DPASGYASILGIPTLQTGVFGGI I IGALAAWCYNKFYNINLPSYLGFFAGKRFVPIMM 

ATTSFILAFPMALIWPTIQSGLNAFSTGLLDSNTGVAVFLFGFIKRLLIPFGLHHIFHAP 

FWFEFGSWKNAAGEIIHGDQRIFIEQIREGAHLTAGKFMQGEFPVMMFGLPAAALAIYHT 

AKPENKKWAGLMGSAALTSFLTGITEPLEFSFLFVAPLLFFIHAVLDGLSFLTLYLLDL 

HLGYTFSGGFIDYFLLGILPNKTQWWLVIPVGLVYAVIYYFVFRFLIVKLKYKTPGREDK 

QSQAATASATELPYAVLEAMGGKANIKHLDACITRLRVEVNDKSKVDVPGLKDLGASGVL 

EVGNNMQAIFGPKSDQIKHEMQQIMNGQVVENPTTMEDDKDETVVVAEDKSATSELSHIV 

HAPLTGEVTPLSEVPDQVFSEKMMGDGIAIKPSQGEVRAPFNGKVQMIFPTKHAIGLVSD 

SGLELLIHIGLDTVKLNGEGFTLHVEEGQEVKQGDLLINFDLDYIRNHAKSDITPIIVTQ 

GNI TNLD F KQGE HGN I S FGDQL FE AK 



LOCUS 70 



>G1778_STAAU8325, UNDEFINED PRODUCT 1669401:1669715 REVERSE 

MW:11597 

MRGGGNMQQMM KQMQKMQKKMAQEQE KLKEERI VGTAGGG^AVTVTGHKB VVDVE I KE E 
AVDPDD I EMLQDLVLAATNEAMNKADELTQERLGKHTQG 



>G1780_STAAU8325, UNDEFINED PRODUCT 1669808:1671502 REVERSE 

MW:63481 

LNYQALYRMYRPQSFEDWGQEHVTKTLRNAISKSKQSHAYIFSGPRGTGKTSIAi<^FAK 
AINCLNSTDGEPCNECHICKGITQGTNSDVIEIDAASNNGVDEIRNIRDKVKYAPSESKY 
KVYIIDEVHMLTTGAFNALLKTLEEPPAHAIFILATTEPHKIPPTIISRAQRFDFKAISL 
DQIVERLKFVADAQQISCEDEALAFIAKASEGGMRDALSIMDQALAFGDGTLTLQDALN^ 
TGSVHDEALDHLFDDIVQGDVQASFKKYHQFITEGKEVNRLINDMIYFVRDTIMNKTSEK 
DTEYRAL^^ELDMLYQMIDLINDTLVSIRFSWQNVHFEVLLVKIAEQIKGQPQVIANV 
AEPAQIASSPNTDVLLQRMEQLEQELKTLKAQGVSVAPVQKSSKKPARGIQKSKNAFSMQ 
QIAKVLDKANKADIKLLKDHWQEVIDHAKE^ 

IHCEIWKDDEKRSSIESWCNIWKNVKVVGVPSDQWQRVRTEYLQNRKNEGDDMPKQQ 
AQQTD IAQKAKDLFGEETVHVI DEE 



>G1781_STAAU8325, UNDEFINED PRODUCT 1671574:1672095 REVERSE 

MW:19908 m 

MQIYLSTLTELDYDKSLNSIEESFDDNPETSWQARAKVKHLRKSPCYNFELEVIAKNENN 
D WGHVLL I EVE I NSDD KT YYGLAI AS L S VHPELRGQKLGRGLVQ AVE E RAKAQE Y5T W 
VDHCFD YFEKLGYQNAAEHD I KLESGDAPLLVKYLWDNLTDAPHG I VKFPEHFY 



>G1782_STAAU8325 / UNDEFINED PRODUCT 1672236:1672334 REVERSE 

MW:3948 

LKTIQRIIRGTCLWEVAFLYVKFDSSELDVQFE 
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>G1783_STAAU8325, UNDEFINED PRODUCT 1672737:1673480 REVERSE 

MW:28585 

IGNDVASDSIYDYLEKVLNL 

NISYSSKS ITFEPFDEQAYQLFGDVSVAYSATVRS IVYLENTMPFQYNI SKHLANEFKFN 
DFSRRRIK 



LOCUS 71 



>G1083_STAAU8325, UNDEFINED PRODUCT 1057165:1058778 REVERSE 

MW:57664 

PRE KLQERLAKLAGGVAV I KVGAAS ETE LKE R KLR I E DALN S TRAAVEEG I VAGGGTALVNV 
YQKVSE I EAEGDI ETGVNI VLKALTAPVRQ I AENAGLEGS VI VERLKNAE PGVGFNAATN 
EWVNMLE 



LOCUS 72 



>G2296_STAAU8325, UNDEFINED PRODUCT 2195143:2196150 REVERSE 

MW:37749 

MNREMLYLNRSDIEQAGGmSQVYVDALTEALTAHAHNDFVQPLKPYLRQDPENGHIADR 
IIAMPSHIGGEHAISGIKWIGSKHDNPSKRNMERASGVIILNDPETNYPIAVMEASLISS 
MRTAAVSVIAAKHLAKKGFKDLTIIGCGLIGDKQLQSMLEQFDHIERVFVYDQFSEACAR 
FVDRWQQQRPEINFIATENAKEAVSNGEWITCTVTDQPYIEYDWLQKGAFI 



>G2297_STAAU8325, UNDEFINED PRODUCT 2196150:2197127 REVERSE 

MW:35879 

L I E ECS QACHD S LLPS VGQT PMVQLHQL F P KHE VF AKLE YMNPGG SM KDRPAKY 1 1 EHG I K 
HGLITENTHLIESTSGNLGIALAMIAKIKGLKXTCVVDPKISPTNLKIIKSYGANVEMVE 
EPDAHGGYLMTRIAKVQELLATIDDAYWINQYANELNVJQSHYHGAGTEIVETIKQPIDYF 
VAP VSTTG S I MGMS RKI KEVH PNAQ I VAVDAKG S VI FGD KP I NRE L PG I GAS RVPE I LNR 
SEINQVIHVDDYQSALGCRKLIDYEGIFAGGSTGSIIAAIEQLITSIEEGATIVTILPDR 
GDRYLDLVYSDTWLEKMKSRQGVKSE 



LOCUS 73 



>G2599_STAAU8325, UNDEFINED PRODUCT 2484215:2486668 REVERSE 

MW:91038 

DPVIGRDKEITRVIEVLSRRTKNNPVLIGEPGVGKTAIAEGLAQAIVNNEVPETLKDKRVM 
S L DMGTWAGT KYRGE F E E RL KKVM E E I QQ AG NVILFIDELHT L VGAGG AEGA I DAS NIL 
KPALARGE LQCI GATTLDE YRKNI E KDAALERRFQ PVQ VDE P SWDTVAI LKGLRDRYE A 
HHRINISDEAIEAAVKLSNRYVSDRFLPDKAIDLIDEASSKVRLKSHTTPNNLKEIEQEI 
EKVKKEKDAAVHAQE F E NAANLRDKQTKLE KQYEEAKNEWKKAQNGMST SLSEED I AE VI 
AGWTG I PLTKI NETE S E KLLSLEDTLHERV IGQKDAVNS I S KAVRRARAGLKD PKRP I GS 
FI FLGPTGVGKT E LARALAE SM FGDDDAM I RVDM S E FME KHAVSRLVGAP PGYVGHDDGG 
QLTEKVRRKPYSVILFDEIEKAHPDVFNILLQVLDDGHLTDTKGRTVDFRNTIIIMTSNV 
GAQELQD 



LOCUS 74 



>G1438_STAAU8325, UNDEFINED PRODUCT 1399373:1401364 REVERSE 

MW:74364 

MIGKI INERYKI VDKLGGGGMSTVYLAEDTILNI KVAIKAI FI PPREKEETLKRFEREVH 
NSSQLSHQNIVSMIDVDEEDDCYYLVMSYIEGPTLSEYIESHGPLSVDTAINFTNQILDG 
IKHAHDMRIVHRDIKPQNILIDSNKTLKIFDFGIAKALSETSLTQTNHVLGTVQYFSPEQ 
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AKGEATDECTDIYSIGIVLYEMLVGEPPFNGETAVSIAIKHIQDSVPNVTTDVRKDIPQS 
LSNVILRATEKDKANRYKTIQEMKDDLSSV^ 

HISEHKSNQPKRETTQVPIWGPAHHQQFQKPEGTVYEPKPKKKSTRKIVLLSLIFSLLM 
lALVSFVAMAMFGNKYEETPDVIGKSVKEAEQIFNK^ 

T PNTGE RVE RGD S VP WI S KGP E KVKMPNVI GL PKE EALQKLKS LGLKD VT I E KVYNNQA" 

FKGYIANQSVTANTEIAIHDSNIKLYESLGIKQVYVEDFEHKSFSKAK^ 

KEEYSDDIDEGDVISQSPKGKSVDEGSTISFWSKGKKSDSSDVKTTTESVDVPYTGKND 

KSQKVKVYIKDKDNDGSTEKGSFDITSDQRIDIPLRIEKGKTASYIVKVDGKTVAEKEVS 

YDDV 



>G143 9_STAAU8325, UNDEFINED PRODUCT 14013 64:1402104 REVERSE 

MW:28Q46 

DQLMQLALDNHSKDNVTFILA 

AIEGDKV " 



LOCUS 75 , 

>G0364__STAAU8325, UNDEFINED PRODUCT 331693:334395 REVERSE 

MW:98970 ' 

MAANFKEQSKKHFDLNGQSYTYYDLKAVEEQGITKVSNLPYSIRVLLESLLRQEDDFVIT 

DDHIKALSQFGKDGNEGEVPFKPSRVILQDFTGVPAWDLASLRKAMDDVGGDITKINPE 

VPVDLVIDHSVQVDSYANPEALERNMKIjEFERNYERYQFLNWATKAFDNYNAVPPATGIV 

HQWLEYLASVVHVRDVDGEKTAFPDTLVGTDSHTTMINGIGVLGWGVGGIEASAGMLGQ 

PSYFPIPEVIGVRLVNSLPQGATATPLALRVTQELRKKGWGKFVEFFGPGVQHLPLADR 

ATIANMAPEYGATCGFFPVDDESLKYMKLTGRSDEHIALVKEYLKQNHMFFDVEKEDPNY 

TDVIELDLSTVEASLSGPKRPQDLIFLSDMKSSFENSVTAPAGNQGHGLDKSEFDKKAEI 

NFKDGSKATMKTGDIAIAAITSCTNTSNPYVM3^ 

S KWTGYLRD AG LQ P YLDD LG FNLVG YGCTT C I GNS G 



LOCUS 76 

>G2434_STAAU8325, UNDEFINED PRODUCT 2324870:2325844 REVERSE 

MW:37506 _ 

VIKFKNVTKRYGKHVAVDNISFNINEGEFFVLIGPSGCGKTTTLKMINRLIHLSEGYIYF 
KDKPISDYPVYEMRWDIGYVLQQIALFPHMTIKENIAQVPQMKKWKEKDIDKRVDELLE^ 
VGLEPEKYKNRKPDELSGGQRQRVGVIRALAADPPVILMDSPFSALDPISREKLQDDLfE 
LQTKIKKTIIFVTHDIQEAMKLGDKICLLNEGHIEQIDTPEGFKNNPQSEFVKQFMGSHL 
EDDAPCVEENA • 

>G2435_STAAU83 25 / UNDEFINED PRODUCT 2326069:2327847 REVERSE 

MW:68170 

HGLMKGYTTSELSHLIDELRFKGFLNSNDEI 

Ii^CDTSIKKLLSNEVEVFTTPFKQKATEKVFINWEGVDRVLFSQLVEVRKKLSDKLTIA 
PVS I FS DYTLEE FAKRKPAS KQDMINI DGVGS YKLKH YC PAFLET I QN YKAKV 



LOCUS 77 



>G2617_STAAU8325, UNDEFINED PRODUCT 2501985:2502917 REVERSE 

MW:34781 

DRAI RS VA F FLT AL P S YW I AS I L 1 1 YVS VKLN I L PT SGLTG P 
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LOCUS 78 



IIAIIILIFISFFFSGSETALTAANKAKFKTEADKGDKKAKGIVKLLEKPSEFITTILIG 
NNVANILLPTLVTIMALRWGISVGIASAVLTWIILISEVIPKSVAATFPDKITRLVYPI 
INICVIVFRPITLLLNKLTDSINRSLSKGQPQEHQFSKEEFKTMIiAIAGHEGALNEIETS 
RLEGVINFENLKVKDVDTTPRINVTAFASNAaTYEEVYETVNNKPYTRYPVYEGDIDNIIG 
VFHSKYLLAWSNKKENQITNYSAKPLFVKEHNKAEWVLRKMTISRKHIAI 
IVSHEDLI EELLGME I EDEMDKKEKEKLSQQQ I QFQQRKNRNVS I 



LOCUS 79 



>G1981_STAAU8325, UNDEFINED PRODUCT 1853885:1855240 REVERSE 

MW:50053 

MINVTLKQIQSWIPCEIED 



>G1982_STAAU8325, UNDEFINED PRODUCT 1655258:18-56436 REVERSE 

MW:44485 

VILLRFKDANKSINNRTKSILIYIKVANPDISLEENEMTKENICIVFGGKSAEHEVSILT 
AQNVLNAIDKDKYHVDIIYITNDGDWRKQNNITAEIKSTDEIiHLENGEALEISQLLKESS 
SGQPYDAVFPLLHGPNGEDGTIQGLFEVLDVPYVGNGVLSAASS^4DKLVMKQLFEHRGLP 
QLP Y I S FLRSEYEKYEHN I LKLVND KLNYPVFVKP ANLGS S VG I S KCNNEAELKEG I KE A 
FQFDRKLVI EQGVNARE I E VAVLGND YP EATWPGE WKDVAFYDYKS KY KDGKVQLQ I PA 
DLDEDVQLTLRNMALEAFKATDCSGLVRADFFVTEDNQIYINETNAMPGFTAFSMYPKIiW 
ENMGLSYPELITKLIELAKERHQDKQKNKYKID 



>G1983_STAAU8325, UNDEFINED PRODUCT 1856643:1857842 FORWARD 

MW:44601 

MNYSSRQQPDKHWLRKVDWVLVAT I AVLAI FS VLLIN5AMGGGQYS ANFGI RQ I FYYILG 
AIFAGIIMFISPKKIKHYTYLLYFLICLLLIGLLVIPESPITPIINGAKSWYTFGPISIQ 
PSEFMKIILILAIiARWSRHNQFTFNKSFQSDLLLFFKIIGVSLVPSILILLQNDLGTTL 
VLAAI I AG VMLVS GI TWRI LAP I F I TG I VGAMT VI LGI LYAPAL I ENLLGVQL YQMGRI N 
SWLDPYTYSSGDGYHLTESLKAIGSGQLLGKGYNHGEVYIPENHTDFIFSVIGEELGFIG 
SVILILIFLFLIFHLIRLAAKIEDQFNKIFIVGFVTLLVFHILQNIGMTIQLLPITGIPL 
PFISYGGSALWSMMTGIGIVLSIYYHEPKRYVDLYHPKSN 



LOCUS 80 



MEROZOITE SURFACE ANTIGEN 



DHGIVFNASLPLYKDAIHQKGSMRSI^NGDDMSMWGTVLSGFEYRAQKEKYIDNLYKFFK 
ENEKKYQYTGFTKEAINKTQNVGYKNEYFYITYSSRSLKEYRKYYEPLIRKNDKEFKEGM 
ERARKE VN YAANTDAVATLFSTKKNFT KDNT VDD V I ELSD KL YNLKNKPDKST I T I Q I GK 
PT INTKKAF YDDNRP I EYGVHS KDE 



SURFACE PROTEIN 



MGCTVKMNKI NDRDLTE L S S YWVYQN I D I K 

KEFKVNGKRFKQVDS YNDDKNSNLNGAADI KI YELLDDKS KPTGQQTI I YQGTSNEAIN P 
NNPLKSSGFGDDWLQNAKLMNNDNESTDYLKQTDQLSNQYKIKLEDADRLSNSDFLKKYR 
MES SN FKNKT I VADGGNS EGGAGAKYQGAKHPNEKWATD SAM I P YAAWQKFARPRFDNM 
ISFNSTNDLLTWLQDPFIKDMPGKRVNINDGVPRLDTLIDSHVGYKRKLNRKDNTYDTVP 
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L I KI KS VKDTE I KNGKKVKKT INI TLDMDGR I P I NVWTGDS I ARSGRGTL I KLNLENLDA 
LSKLITGETSGMLMCVIFLNESFNISENENK1TFADRKKQLSEGFKI3KINLFQLEEMERT 
LISKINSLEEVADETIESISAVKHLLPDFALDALKERINELFKGIKSFIEKVYDSIDNEI 
LEIFKNIDHDFRDGVSEEMM ,_, 



LOCUS 81 



G0745 

DH YVI QYFSGL I GGRGRRANL YGL FNKA I E FENSS FRGL YQF I RF I DE L I ERGKDFGEEN 
WGPNDNVVRMMTIHSSKGLEFPFVIYSGLSKDFNKRDL^^^ 

EMAFPSIiASVAYRAVAEKELVSEEMRLVYVALTRAKEQLYLIGRVKNDKSLLELEQLSIS 
GEHI AVNERLTS PNPFHLI YS ILSKKQSAS I PDDLKFE KD IAQI EDSSRPNVNIS I VYFE 
DVSTETILDbrDEYRSWQLETMQNGNEDVKAQIKHQLDYRYPYVNDTKKPSKQSVSELKR 
QYETEESGTSYERWQYRIGFSTYERPKFLSEQGKRKANEIGTLMHTVMQHLPFKKERIS 
E VELHQ YI DGL I DKHI IEADAKKD IRMDE IMTF I NSEL YS 1 1 AEAEQVYRBLP FWNQAL 
VDQLPQGDEDVS I IQGMIDLI FVKDGVHYFVDYKTDAFNRRRGMTDEE IGTQLKNKYKIQ 
MK YYQNT LQT I LN KE VKG YL YF FK FGTLQ L 



GQ746 

MKFLSFKYNDKTSYGVKVKREDAVWDLTQVFADFAEGDFHPKTLLAGLQQNHTLDFQEQV 
RKAWAAEDSGKAEDYKISFNDIEFLPPVTPPNWIAFGRNYKDHAimLNHEVEKLYVFT 
KAAS 



LOCUS 82 



G1333 

SGTGFIVGKNTIVTNKHWAGME IGAHI IAHPNGEYIOTSIGGFYICVKKIVRYSGQEDIAILH 
VEDKAVHPKNRNFKDYTGILKIASEAKENERI5IVGYPEPYINKFQMYESTGKVLSVKGN 
MI ITDAFVE PGN SG S AVFNS KYE WGVHFGGNG PGNKST KG YGVY F S P E I KKF IADNTDK 



G1334 

MNKN 1 1 1 KS I AALT I LTS I TGVGTTM VEG I QQTAKAENTVKQ I TNTNVAP Y S 

GVTWMGAGTGFWGNHT I ITNKHVT YHMKVGDE I KAHPNG F YNNGGGL YKVTKI VP YPGK 
ED I AWQVE E KS TQ PKGRKF KD FTS KFN I AS EAKENE P I SV I G YPNPNGNKLQMYE STGIC 
VLSVNGNIVSSDAIIQPGSSGSPILNSKHEAIGVIYAGNKPSGESTRGFAVyFSPEIKKF 
IADNLDK 



LOCUS 83 



G2364 

MNMKKKEKHAIRKKSIGVASVLVGTLI^ 
SAAPKTDD 

TNVSDTKTSSNTl^GETSVAQNPAQQETTQSSSTNATTEETPVTGEATTTTTNQANTPATTQ 

SSNTNAEE 

LVNQTSNETTFNDTOTVSSVNSPQNSTNAENVSTTQDTSTEATPSNNESAPQSTDASNKDVV 

NQAVNTSA 

PRMRAFSLAAVAADAPAAGTDITNQLTNVTVGIDSGT^ 

DTFKITVP _ 

KELNLNGVTSTAKypPIMAGDQVI-ANGVIDSDG 



160 



WO 03/011899 



PGT/GB02/03606 



NVKKTGNV 

TIATGIGSTTANKTVLVDYEKYGKFYNLSIKGTIDQIDKTNOT 
TGNLKPNT 

DSNALIDQQNTSIKVYKVDNAADLSESYFVNPENFEDVTNSVNITFPNPNQYKVEFNTPDDQ 
ITTPYIW 

VNGHID ~~~~ ~ ~ 



LOCUS 84 



G2820 

MNM KKKE KKA I RKKS I G VAS VL VGTL I G FGLL S S KE AD AS ENS VT Q S D S AS NE S KS ND S S S V 

SAAPKTDD 

TNVSDTKTSSNTNNGETSVAQNPAQQETTQSSSTWATTEETPVTGEATTTTTNQANTPATTQ 

SSNTNAEE . 

LWQTSNETTFNDTNTVSSVNSPQNSTNAENVSTTQDTSTEATPSNNESAPQSTDASNKDW 

NQAVNTSA 

PRMRAFSLAAVAADAPAAGTDITNQLTNVTVGIDSGTTVYPHQAGWIGj 

DTFKITVP 

KE LNLNGVT S TAKV P P IMAGDQVLANGVI D SDGNVI YTFTD YVNTKDDVKATLTM PAY I DPE 

NVKKTGNV 

TLATG IGS TTANKTVLVDYE KYGKFYNLS I KGT I DQ I D KTNNT YRQT I YVNP SGDNV I APVL 

TGNLKPNT ' 

DSNALIDQQNTSIKVYKVDNAADLSESYFVNPENFEDVTNSVNITFPNPNQYKVEFNTPDDQ 

ITTPYIW 

VNGHID ~ — — — — 



LOCUS 85 



>G0455_STAAU83 25, UNDEFINED PRODUCT 416425:41760 9 REVERSE 

MW:43472 

RYLHQHPELS FHEDETAKYI AEFYKGKDVEVETNVGP 

RGI KVT ID SGKPGKTLAI RADFDALP ITEDTGLS FAS QNKGVMHACGHDAHTAYML VIAE 
TLAEMKDSFTGKVWIHQPAEEVPPGGAKTMIENGVLDGVDHVTjGVHVMSTM 
PGYVQTGRAFFKLKVQGKGGHGSSPHMANDAIVAGSYFVTALQTWSRRLSPFETGWTI 
GSFDGKGQ FNVIKDWE I EGDVRGLTDATKATI EKE I KRLS KGLEDMYGVTCTLEYNDD Y 
PALYNDP 



LO.CUS 86 



>G2379_STAAU8325, UNDEFINED PRODUCT 2264977:2265987 REVERSE 
MW;37179 

GS TMACVS EA I HL L P YNVF F VP ARGGLGENV 

VFQANTIAASMAQQAGGYYTTMYVPDNVSETTYNTLLLEPSVINTLDKIKQANVILHGIG 
DALKMAHRRQS PEKVI EQLQHHQAVGEAFGYYFDTQGQ I VHKVKT I GLQLE PL E S KD F I F 
AVAGGKSKGEAIKAYLTIAPKNTVLITDEAAAKI ILE 



>G2378_STAAU8325, UNDEFINED PRODUCT 2263 914:2264921 REVERSE 
MW:36281 
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MAVKVAINGFGRIGRLAPRJlIQEVBGLEWAViroLTDDDMI^LLKyDTMQGRFTGEVEV 

VIX5GFRVNGKEVTCSFSEPDASKLPWKDLNIDW 

APATGDLKTIVFNTNHQELDGSETWSGASCT 

TG • 



LOCUS87 



>G1472_STAAU8325, UNDEFINED PRODUCT 1435745:1436533 REVERSE 

MW:30166 

DNF KKQPHHL I YEE LLQQG I TLGI TTRGDGLSD YP KNAFNMAR YI DDR 



LOCUS 8 8 



>G2206_STAAU8325, UNDEFINED PRODUCT 2093451:2094926 REVERSE 

MW:55558 . 

VILALPMFILLTFYLQP 

LVRYIFERIVMAVIVIIGVIVSVFTILYFSPLDAAYSILGQNATKAQIHQFNVLHHLNEP 
YF I QLWDT I KGVFT FDLGTT YKGNE WTKAVGER I PITH VAVLALMVAL IIAIPIGIIS 
AMKRNSWLDITLMIIALIGLSIPSFWQGLLFILAFSLKLDILPPSYMPEHPISLILPVLV 
IGTS IAASITRMTRSSVLEVMRSDYVLTAYAKGLSTTQWIKHI LKNAI IPIVTUVGLLV 
AELLGGSAVTEQVFNINGIGRYIVQKQLIPDIPAVMGGWYISIVISLANLIIDIFYALI 
DPKLRSE INERK . 



>G2205_STAAU8325, UNDEFINED PRODUCT 2092282:2093451 REVERSE 

MW:43439 ; . 

VRHMAQLNSKIASLKLFASYAIATYILVILTSALNLFKGYVADTFYIAETLLIVLTIILI 
IILTTEQTWKHHDLWRRIVEVLLLLMTLTGNVFTLLMFVSIRRYQRTSQIHSYNGWESFI 
RKTTRHRIAIIGLLILVYMLTLSIVSQFTFDTTLATKNQFNALLHGPSLAYPFGTPDFGR 
DLFTRVWGTKLTFSI S II SWIAVI FGVLLGTIAGYFNHIDNLIMRILDWFAI PSLLL 
AVAIIASFGASIPNLIIALSIGNIPSFARTMR^SVLEIIO^EYVDAARITGENTWNIIWR 
YILPNAIAPMiWFSLNIGVVVLTTSSLSFLGLGVAPDVAEWGNILRTGSNYLETHSNLA 
I VPGVC I M FWL AFNF I GDAVRD ALD PR I H 



>G2204_STAAU8325 f UNDEFINED PRODUCT 2090490:2092262 REVERSE 

MW:66992 

VKKI ISI AI IVLALVLSGCGVPTKSEVAQKSSKVEVKGERPTIHFLGQAS YENDMNIVKD 
QLENAG FNVKMNI Q PD YG S YRTQRQAGNYD I Q I DP WMTVFGD PNYAMT AL FS S TGS N S LL 
KDKHVDQLLNKAS TQNEADVKQT YKQ IEDE WFDKG YMAPL YGS KKNLVYDNKVLDKNS V 
GLPNSRALIWQQFDYNNSRERDTRPLVMTQQDGEI PTLDPIRS IAPSVYS INMNMYTRLL 
LLDENDHLTTKGSLSKDYAWKDNKAFYFLLRDDDYFAKVVNGQARNTGERVSAEDVKFS 
LDRARDKKS VPNNNT YNMHKH I ND I KILKDED I DQLRKE KD KDD KS I YDKL I KAYNVKS L 
TTDGQKVNNKDGIYQIVKITTDQSMPREVNYLTHSSAGILSKKFVNQW 
TIPANSDGKNALYASGAYIMTQKNAYQATFQRNPGFNETEKGSYGPAKIKNITLKFNGDP 
NNALSELRNHS IDMLADVNQKKFDLI KSDKNLS I IRKNGRKSVFLMLNI KKGI FKTHPNL 
RQAWNA I DQDQ F I KF YRGDKF K IAS P I T P LVDTGNEQRQDLSKVE KA INQ 



>G2203_STAAU8325, UNDEFINED PRODUCT 2 088446:2090449 REVERSE 

MW:74694 • 

MVINLNDKQTKTSKEGLISVSHPLAAK^ 

GGGGYLLYYE QSTG S ITAFDARETAPEHVDKQFYLDDSGE YK5 FFDMTTHGKT VAVPAI P 
KliFDYIHKRYAKLSLEPLINPAIELAIEGHAANWATEKYSRQQHARLTKYHETAQVFTHE 
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NQYWREGDWIVQPELGKTFQILREQGFNAFYKGDIAKQLVNWKACGGTITLED 



LOCUS 89 



>G0815_STAAU8325, UNDEFINED PRODUCT 808746:808916 REVERSE 

MW:6481 

VISANLISIGSQVSTKDQLLLPRMRYGNAY^?MSAKAIHIHNDNQIiNTAI 



>G0816_STAAU8325, UNDEFINED PRODUCT 807493:808986 FORWARD 

MW:56448 , __ 

RI AVL S WL SLC I CI AX»AL I LYAL P YL I LG SNNW S FVLTWL P I E I KLAL I TT L I AL 
FSTLIVILLFLHTKITKT ~~~~~~~ 



>G0817_STAAU8325, UNDEFINED PRODUCT 8 090 84:809941 REVERSE 

MW:31551 ^ 

VFIMSKIFVTGATGLIGIKXjVQRLKEEGHEVAGFTTSENGQQKLAAVNVKAYIGDILKAD 

TIDQALADFKPEIIINQITDLKNVDMAANTKVRIEGSK^^ 

YEPGEGLANEETSLDFNSTGDRKVTVDGWGLEEETARMDEYVVLRFGWLYGPGTWYGKD 
GMIYNQFMDGQVTLSDGVTSFVHLDDAVETSIQAIHFENGIYNVADDAPVKGSKFAEWYK 
EQLGVEPNIDIQPAQPFERGVSNEKFKAQGGTLIYQTWKDGMNPIK 

>G0818_STAAU8325, UNDEFINED PRODUCT 810088:810282 FORWARD 

MW:7657 ; 

MTNLNYDEDQSRKTAPRSFQFESTLLLFFIYYISIL 

VADFL 



LOCUS 92 



>G2378_STAAU83 25, UNDEFINED PRODUCT 2263 914:2264921 REVERSE 

MW:36281 

MAVKVAINGFGRIGRLAFRRIQEVEGLEWAVNDLTDDDMLAHLLKTDTMQGRFTGEVEV 
VDGGFRWGKEVKSFSEPDASKLPWKDLNIDWLECTGFYTDKDKAQAHIEAGAKCTIil^ 
APATGDLKTIVFNTNHQELDGSETWSGASCTTNSIAPVAKVLNDDFGLVBGIiMTTIHAY 



>G2379_STAAU8325, UNDEFINED PRODUCT 2264977:2265987 REVERSE 

MW:37179 

GSTMACVSEAIHIiLPYNVFFVPARGGIiGENV 

VFQANT I AASMAQQ AGG YYTTM YVPDNV5 ETT YNTLLLE P S V I NTLDKI KQ ANVI LHG IG 
DALKMAHRRQS PEKVI EQLQHHQAVGEAFGYYFDTQGQI VHKVKTIGLQLEDLESKDFIF 
AVAGGKSKGEAIKAYLTIAPKNTVLITDEAAAKI ILE 



LOCUS 93 



>G2768_STAAU8325, UNDEFINED PRODUCT 2648049:2649509 FORWARD 

MW:52382- 

AI YQN KDGHLKRTLRVRD FLALGVGT I VSTS I FTLPGI VAA 

EHAGPAVALSFLLAAIVAGLVAFTYAEMAAAMPFAGSAYSWVNVLFGEFFGWVAGWALLA 
EYFIAVAFVASGFSANLRGLVKPIGIELPAALSNPFGTNGGFIDIIAAIVILLTALLLSR 
GMSEAARMENILVILKVIAIILFVIVGLTAINVSNYVPFIPEHKVTATGDFGGWQGIYAG 
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VSMIFLAYIGFDSIAANSAEALDPQKTMPRGILGSLSVAIVLFIAVALVLVGMFHYSQYA 
NNAE PVGWALRQ SGHGVVAAI VQAI SVIGMFTALIGMMLAGSRLLYS _ 



LOCUS 94 

>G23 74__STAAU83 25, UNDEFINED PRODUCT 2260182:2261696 REVERSE 

MW:56424 - - 

MAKKPTALI ILDGFANRESEHGNAVKLANKPNF ^ 

>G2375_STAAU8325, UNDEFINED PRODUCT 2261702:2262559 REVERSE 

MW:30982 ; 

DQLKSWIAYEPIWAIGTGKSSTSEDANEMCAFVRQTIADLSSKEVSEA 

TRIQYGGSVKPNNIKEYMAQTDIDGALVGGASLKVEDFVQLLEGAK 



LOCUS 95 



>G2535_STAAU8325, UNDEFINED PRODUCT 2417067:2417516 FORWARD 

MW:16668 _ 

ILNF I F S FLAS M FF CV I FD APRKL YL S CGFVGT CGWMVYT LF FNGFNVHT I Y S S F FG 
SLALGLLSHYMARKQKEPAI IFMVTGI IPLVPGGLAYDATKNLVLLNFSTAINTMLEVTL 
I AGAIALGLL FADQ ISKLI VSGFVKS FKRL 



>G253 7_STAAU8325, UNDEFINED PRODUCT 2417664:2419181 REVERSE 

MW:55776 

LGIEYLRGEFLFMEKKNKQIDRGDLKQNLSEKFVWAIAYGSCIGWGAFILPGDWIKQSGP 

IAASIGIVIGALLMILIAVSYGALVERFPVSGGAFAFSFLSFGRYVSFFSSWFLTFGYVC 

WALNATAFS L LVKFLL PDVLNNGKL YTI AGWDVYI T E 1 1 1 ATVLLL VFM LVT I RGAS VS~ 

GSLQYYFCVAMVIVVLLMFFGSFFGNNFALENLQPIAEPSKGWLVSIW 

FDNIPQTAEEFNFAPNKTFKLIVYSLU-\SLTYVVMIL^ 

TQTAFGYIGLGVIAIAI^GIFTGLNGFLMSSSRLLFSMGRSGIMPTMFSKLHSKYKTPY^ 
VAI I FLVGVSL I APWLGRTALTWI VDMS S TGVS I A YF I TCLS AAKLFS YNKQSNT YAPVY 
KTFAI IGS FVSFIFLALLLVPGSPAALTAPS YIALLGWLI IGLIFFVIRYPKLKNMDNDE 
LSRLILNRSENEVDDMIEEPEKEKTK 



G2538? 



LOCUS 96 _ 

>G2914_STAAU8325, UNDEFINED PRODUCT 2799733:2801715 FORWARD 

MW:74379 , 

DPTLRRVmEIDKKPELRERFITSDDAWDMMTSKTTV 

VIVDTHKPELVLDENVLNKANRKWIDH 



LOCUS 97 



>G0929_STAAU8325 / UNDEFINED PRODUCT 926398:927756 FORWARD 

MW:50481 ._ 

IGIPFAAGLINFWLTAAASSCNSGIF 

SNSRMLFGLSSQQQAPPNFSKTNKYGVPHVAIFASSALLLVAALLNYIFPDATKVFTYVT 
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T I S TVL FL WWGL 1 1 1 AY I NY S RKNPDLHKNAT YKLLGGKYMG YL I FVFF I FVFGLL FIN 
VDTRRAIYFIPIWFILLAFMYLRYKRIAAKSNK 

>G0930_STAAU8325, UNDEFINED PRODUCT 927795:928619 REVERSE 

MW: 32642 • ; _ 

MRMKEDHMKNGQLKPGYNLQIATNSQFVLSYDLFQNPTDTRTLIPFIiTMIQNTFGYLPEY 

IVADAG YGS E QN YMAI I DP FNKT PL I T YGMF I KDKTRKF KSG I FNT QNW KYDELNNE F I C 
PNNKRIGFKRYAYRNPRYGFKRDFKLYECDDCSSCSLRH 

FKVQINQKliSEPETKNIYSQRKIDVEPAFGFMKAILGFTRMSVRGINKVKRELGFVLMAL 
NIRKIAAQRAVHYKIHIKUKADFYQIINRNQLFYIA ~ 

>G0 931_STAAU8325, UNDEFINED PRODUCT 928619:929443 REVERSE 
MW:32667 ; 

^kiynmtqltlpietsvripqndisryvneivetipdsefdefrhhrgatsyhpkmmlk 
iilyaytqsvfsgrriekllhdsirmmwlaqdqtpsyktinrfrvnpntdalieslfiqT 
hsqclkqnlidnnsifidgtkveananrytfvwkksiqnhesklnensktlyrdlveei^ 
ipeikedgdsdltieeidligshldkeiedlnhsienedcaqirkqtrkkiteikjcfkkk 
fddys erknkyeeqks i lkdrns fsktdl immqll 

>G0 932_STAAU8325, UNDEFINED PRODUCT 930087:931841 REVERSE 

MW-.63103 , 

SWGTTLVAETVKDLEGKDLSDKVIVTNSIDETFVPYVEKALGLITEENGITSPS 

AIVGLEKGI PTWGVEKAVKNI SNNMLVTIDAAQGKIFEGYANVL 



LOCUS 98 

>G2 8 04_STAAU8 325, UNDEFINED PRODUCT 2682166:2682924 REVERSE 

MW:29096 

MAYISI_NYHSPTIGMHQNLTVILPEDQSFFNSDTTVKPLKTLMLLHGLSSDETTYMRYTS 

IERYANEHKLAVIMPNVD 

">G2805__STAAU83 25, UNDEFINED PRODUCT 2633043:2685673 REVERSE 

MW:93576 

DQTVPQEANSQVDNKTTNDANS I ATNS ELKNSQTLDL PQS S PQT I S 

NAQGTSKPSVRTRAVRSI-AVAEPVVNAADAKGTN^ 

MAANFTVTDKVKSGDYFTAKLPDSLTGNGDVDYSNSNNTMPIADIKSTNGDWA}^ 

LTKTYTFVFTDYVNNKENINGQFSLPLFTDRAKAPKSGTYDANINIADEMFN^ 

S PIAG IDKPNGANI S SQI IG VP TASGQNT YKQT VFVNP KQRVLGNT WVY I KG YQD KI EES~ 

SGKVSATDTKLRIFEVNDTSKXSDSYYADPNDSNLKEVTDQFKNRIYY^ 

ITKTYWLVEGHYDNTGKNLKTQVIQSNTO 

VNPKDPTPGPPVDPEPSPDPEPEPTPDPEPSPDPEPEPSPDPDPDSDSDSDSGSDSDSGS" 
DSDSESDSDSDSDSDSDSDSDSESDSDSESDSESDSDSDSDSDSDSDSDSDSDSDSDSP"S~ 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDy 
DSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSDSPSDSdIT 

dsdsdsdsdsdsdsdsdsdsdsdsrvtppnneqkapsnpkgevnhsnkvskqhktdalpT" 
tgp ks entnatlfg ammallg s lllfrkrkqdhke ka 



LOCUS 99 

>G2284_STAAU83 25, UNDEFINED PRODUCT 2182330:21833 07 REVERSE 

MW:37252 

VEDLERVLI TGGAGF I GSHLVDDLQQDYDVYVLDNYRTGKREN I KS LADDKVFELD I RE Y 
PAVEQIMKTYQFD YVIHLAALVS VAESVEKPI LSQE I NWATLRLLE 1 1 K 
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>G2285_STAAU8325, UNDEFINED PRODUCT 2183380:2183499 REVERSE 

MW:4917 

MHQLKALLVLTHPRYYKTSQKHHYLIYLNKNSQSYLILFL 

>G2286_STAAU8325, UNDEFINED PRODUCT 2183646:2184428 REVERSE 

MW:27575 ; 

I FMTNNKVALVTGGAQG IGFKI AERLVEDGFKVAVVDFNEEGAKAAALIGjS SDGTKAIA 
I KADVSNRDDVFNAWQTAAQFGDFHVMVNNAGIjG PTTPI DT ITEEQFKTVYGVNVAGVL 

wgiqaaheqfkkfnhggkiinatsqagvegnpglslycsticfavrgltqvaaqdlasegT 
tvnafapg i vqtpmme s iavatae eagkpeawgweqftsq ialgrvsqpedvsnwsfla 
gkdsdyitgqtiivdggmrfr 



LOCUS 100 

>G1465_STAAU8325, UNDEFINED PRODUCT 1429687:1432446 REVERSE 

MW:105241 

VKKMDYKETLLMPKTDFPMRGGLPNKEPQIQEKM)AEDQYHKALEKNKGNETF 

YANGNLHMGHALNKI LKD F IVRYKTMQGF YAP YVPGWDTHGLP I EQALTKKGVDRKKMST" 
AEFREKCKEFALEQIELQKKDFRRLGVRGDFNDPYITLKPEYEAAQIRIFGEMADKGLIY 
KGKK PVYW S P S S E S SLASAE I E YHDKRS AS I YVAFDVKDD KG WDADAKF 1 1 WTTT PWTI~ 
PSNVAITVHPELKYGQYNVNGEKYIIAEALSDAVAEALDWDKASIKLEKEYTGKEIjEYVV 
AQHPFLDRESLVINGDHVTTDAGTGCVHTAPGHGEDDYIVGQKYELPVISPIDDKGVFTE 
EGGQFEGMFYDKANKAVTDLLTEKGALLKLDFITHSYPHDWRTKKPVIFRATPQWFASIS 
KVRQPILDAIENTNFCTNWGCT^ 

ETVNHVADLFAEHGSNIWFEREAKDLLPEGFTHPGSPNGTFTKETDIMDVWFDSGSSHRG 

vletrpelsfpadmylegsdqyrgwfnssittsvatrgvspykfllshgfvmdgegkkms 
kslgnvivpdqwxqkgadiarlwsstdyiiadwisdeilkqtsdvyrkirntlrfmi^ 
nindfnpdtdsipesellevdryllnrlreftastinnyenfdylniyqevqnfinvels" 
nf yld ygkd il yi bqrdshi rrsmqtvl yq i lvdmtkllap i lvhtaee vwshtphvkee 
svhladmpkwevd 



LOCUS 101 (GF7) 



>G1243_STAAU832S / UNDEFINED PRODUCT 12 00372:1201841 FORWARD 

MW:54782 

DQVQGSLEIIYSLQEELKEITGMDEVTLQPAAGAHGEWTALMIFKAYHENNGEGHRDEVIVP 

DSAHGTNPASA 

SFAGFKSVTVKSNERGEVDIDDLKRVVNENTAAIMLTNPNTLGIFEKNIMEIREIVHNAG 

GLLYYDGAmNAIMDKVRPGDMGFDAVHLNLHKTFTGPHGGGGPGSGPVGVVKEIiASYLP 

KPMVIKDGDKFKYDNDIKNSIGRVKPFYGNFGIYLRAYTYIRTMGATGLKEVSEAAVLNA 

NYIKARLSKIIFEIPYKQYCKHEFVLSGWQKEFGVRTLDMAKRLLDFGVHPPTIY^ 

EEGMMIEPTETESKETLDYFIDTLISIASEAKNDPDKVLEAPHTTVIDRLDEATAARKPI 

LKFSNLKQEK 



Lcous 102 . ; 

>G2529 FRG_STAAU8325, UNDEFINED PRODUCT 2410504:2411484 

REVERSE MW: 36804 __ 

LIKSGKARAHTNIALIKYWGKKDEALI IPMNNS I SVTLEKFYTETKVTFNDQLTQD 

>G2530 STAAU8325 , UNDEFINED PRODUCT 2411492:2412409 REVERSE 
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MW:32919 . 

MTRKGYGESTGKIILIGEHAVTFGEPAIAVPFNAGKIKVLIEALESGNYSSIKSDVYDGM 

L YDAPDHL KS LVNRFVE LNNI T E PLAVT I QTNL PPS RGLGS S AAVAVAFVRAS YDFLGKS" 
LTCTELIEK^^AEQIAHGK^SGIDTQTIVSGKPWFQKGHAETLKTLSLDGYMWIDTG 
VKGSTRQAVEDVHKLCEDPQYMSHVTCHIGK^ 

LTVSHDKIEQLMKIGKENGAIAGKLTGAGRGGSMLLLAKDLPTAKNIVKAVEKAGAAOT 
IENLGG 



>G2531 FRG_STAAU8325, UNDEFINED PRODUCT 2412999:2413832 

REVERSE MW:31735 \ 

NAIVRNSGGLGWLDQGVLNISLMFKGQTETTIDEAFTV 

MYLLISKMFENENVDIDTMEIEHSYCPGKFDLSIDGKKFAGISQRRVRGGIAVQIYLCVE 
GSGSERALMMQTFYEHALKGEVTKFK^PEIEPSCiVIASLETLLNKTITVQDWiFLLLYAIK 
DLGGVLNMTPITQEEWQRYDTYFDKMIERNKKMIDQMQ 



LOCUS 103 (GF11) 



>G2235 FRG_STAAU8325, UNDEFINED PRODUCT 213 3494:2134471 

REVERSE MW: 36941 

VTMKRLS 1 1 VI IGI FI ITGCDWQRTSKERSKNAQNQQVIKIGYLPITHSANLMMTKKLLS 
QYNHPKYKLELVKFNNWPDLMDALNSGRIDGASTLIELAMKSKQKGSNIKAVALGHHEG"N 
VIMGQKGMHLNEFNNNGDDYHFGIPHRYSTHYIiLLEELRKQLKIKPGHFSYHEMSPAEMP 
AALSEHRITGYSVAEPFGALGEKLGKGKTLKHGDDVIPDAYCCVLVLRGELLDQHKDVAQ 
AFVQDYKKSGFKMND 

>G2236_STAAU8325, UNDEFINED PRODUCT 2134482:2135219 REVERSE 

MW:28095 

MIKIQQLQHHFGSHKVIHNFNIiDISKGEIVTFIGKSGCGKSTLLNIIGGFIHPSSGRVII 
DNE I KQQPS PDCLMLFQHHNLLPWKTINDNIRIGLQQKI SDEE INAQLKLVDLEDRGKHF 
PEQLSGGMKQRVALCRAHVHKPNVILMDEPLGALDAFTRYKLQDQLVQLKHKTQSTIILV 
THDIDEAIYLSDRIVLLGEGCNIISQYEITASHPRSRNDSHLLKIRNEIMETFALNHHQV 
EPEYYL 



LOCUS 104 (GF12) 



>G2828 FRG_STAAU8325 / UNDEFINED PRODUCT 2715541:2717115 

REVERSE MW: 59929 

VKMMPRKFRVLQIGGDDLSPIFQHKKGVSWDYFDIGLFEFDSGYVEAIEAIVEAEGRFDF 
IYIQAPYSETLTMLLQMISEPYNTYVDESFWSVEYEQDENVQKYWQPLHYRNISERNNK 
LEAVSFSGQYGDK^SPKLALVHPNFKGPVVYQGNSELTLSGEFGKEFKPIASWQNNLV^ 
KDKVIQIWPEFDI DGAVELQYTFRLIQTGADGALI EQI VLTDDMLDS PLE I PAKPFDAYI 
SVTVKARGNGTVHLGPIHKIIWSRLDMGQFLLGG5RFVX)SQRQSFIYYFHPGDMKPPLNVY ~~ 
FSG YRTAEGFEGYYMMKRMNAPFLL IGD ~~ 

>G2829 FRG_STAAU8325, UNDEFINED PRODUCT 2717099:2718649 

REVERSE MW: 61259 

DQDD 1 1 AVKTIHAEHDWEALRTLRLVI DMS KE PDLYLQI S AI SAG I PQ INGQQTD YVS D YD 
NGRI INTVDELDDALNYYLFYLKNWNYAYAYSLKLIDAYAS KNI INQLDELIEGENDAT 



LOCUS 105 (E18) 

>G2912 FRG STAAU8325, UNDEFINED PRODUCT 2797518:2798504 
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FORWARD MW: 37832 

SKSYDERFTPDEWAYQQHQGNKFKEHFDLNCYLTLLDVLDSHNIDRGRTDVTHVFKITLETK 

VLTMGF I DDLLYPDD 



LOCUS 106 (E101) 



>G1083 FRG_STAAU8325, UNDEFINED PRODUCT 1057165:1058778 

REVERSE MW: 57664 

PRE KLQE RLAKLAGGVAVI KVGAAS ETKLKERKLR I EDALN STRAAVEEGI VAGGGTALVNV 
YQ KVS E I EAEGD I ETGVNI VLKALTAPVRQIAENAGLEGS VI VERLKNAE PGVGFNAATN 
EWVNMLE 



LOCUS 107 (E110) 



>G0975_STAAU8325, UNDEFINED PRODUCT 975981:977042 REVERSE 

MW:40300 

MKLQTTYPSNNYPIYVEHGAIDHISTYIDQFDQSFILIDEHWQYFADKFDDILSYENVH 
KVI I PAGEKTKTFEQYQETLEYILSHHVTRNTAI I AVGGGATGDF AG F I AATLLRGVHF I 
QVPTTILAHDSSVGGKVGINSKQGKNLIGAFYRPTAVIYDLVFLKTLPFEQILSGYAEVY 
KHALLNGE S ATQDI EQHFKDRE ILQS L NGMDKYI AKGI ETKLD IV IADS KEQGVRKFLNL 
GHTFGHAVEYYHKIPHGHAVMVGIIYQFIVANALFDSKHDINHYIQYLIQLGYPLDMITD 
LDFETLYQYMLSDKKNDKQGVQMVLIRQFGDIVVQHVDQLTLQHACEQLKTYFK 



LOCUS 108 (E125) 



>G2809_STAAU8325, UNDEFINED PRODUCT 2689308:2 690324 REVERSE 

MW:38103 

VKIMTEIQKPYDLKGRSLLKESDFTKAEFEGLIDFAITLKEYKKNGIKHHYLSGKNIALL 
FEKNSTRTRAAFTVASIDLGAHPEFLGKNDIQLGKKESVEPTAKVLGRNFDGIEFRGFSQ 
QAVEDLAKFSGVPVWNGLTDDWHPTQMIjADFMTIKENFGYLEGINLTYVGDGRNNIAHSL 
MVAGAMLGVNVRI CT PKS LNPKEAYVD IAKEKASQYGGS VM I TDNI AEAVENTDAI YTDV 
WVSMGEESEFEQRINLLKDYQVNQQMFDLTGECDSTIFLHCLPAFHDTNTLYGQEIYEKYG 
LAEMEVTDQI FRSSHSKVFDQAENRMHTI KAVMAATLGS 



>G2810_STAAU8325, UNDEFINED PRODUCT 2690351:2691583 REVERSE 

MW:46915 

DRDCPFNIEGGDELVLS KDVLAI GVSERTSAQAI EKLARR I FENPQATFKKWAI E I PTSRT 
FMHLDTVFTMIDYDKFTMHSAILKAEGNMNIFIIEYDDVNKDIAIKQSSHLKDTLEDVLGID 
DIQFIPTGNGDVIDGAREQWNDGSNTLCIRPGVVVTYDRNYVSNDLLRQKGIKVIEISGSEL 
VRGRGGPRCMSQPLFREDI 



LOCUS 109 (F101) 



>G1098 FRG_STAAU8325, UNDEFINED PRODUCT 1068360:1069841 

REVERSE MW: 57 92 8 

MTEWTREERYQRIEDVDTEYFKTLKQQVDQSKFRQQFHIQPETGLLNDPNGLIFYKGKYY 
VSHQWFPLGAVHGLKYWYNYTSDDLINFKAEGPILNPDTKYDSHGVYSGSAFEYNGHLYY 
^fY^GNHRDNHWQRHASQMIARLKEDGSVEKFPKPVISQQPEGYTSHFRDPKVFKYDEKYY 
AIIGAQNNDQQGRLLLYNTEDIINWHYLGEINTELDDFGYMWECPDYFNVDNQDVILICP 
QGI I 
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>G1099_STAAU8325, UNDEFINED PRODUCT 1069993:1070940 REVERSE 

MW:35500 

MKNISDIAKLAGVSKSTVSRFLNNGSVSKKTSEKLTRI IAEHDYQPNQFAQSLRARQTHL 
I GAI I PRMNS YAVDET I KGLAKQCQKYESQL I LNYTGLNI E AE I QALETLARS KVDGI VL 
mTDITERHIEVINKMNVPIVIVGQQHEQLHSIVHDDYKAGQIIGEWIGQQGYQQVEVTS 
VSEKDIAVGIHRKRGLLDQLAKYQ I KPNIHETI^TYVEAQKDVANVLENVEQVDAVVGAT^ 
DTIALAAYK^YSDKKDVMKPHQIYGFGGDPMTQLVSPSIKTIHYNYFEAGQCAMESIQQM 
LKKQDMPYSVTVDVNI ~~ 

>G1100_STAAU8325, UNDEFINED PRODUCT 1071126:1072409 REVERSE 

MW:46849 

LSDYYEKKGWSMNLITOTIFMFLCTLLWLMTPGLSLFYGGLVQSKNALNTVM 
LVTFVWITVGFTISFGNGNLWFGNWEYTFLNHVGFATQEDISPHIPFALFMLFQMMFCTI 
AISILSGS IA£K>1KFIPYLLFWIWTALVYSPVAHW 

SGVSGLVLAIMIGKGNKHSESTPHNLIITLIGGIFVWIGWYGFNVGSAFTFDNIAMI^FT 
KTVISASAGAIGVJLILEYIFKKTTSLLGLLLGAIAGLWITPAAGYVTYLSATI^^IGG" 
I CC Y I VINY I KVKL KYHD ALDAFG I HGVGG 1 1 GAVLTAVFQS KKAN PD I ENG F I YTGD I H~ 
IILVQILCVrAWIFSIVMTFIIAKVIKLITPLSVTEQETNIGLDKIVHGEHAYFEGELN 

RFNKHIRY 

>G11Q1_STAAU8325, UNDEFINED PRODUCT 1072584:10 72829 REVERSE 

MW:9040 

VIGKGEIIMIHELGTVGMVCPFPLIEAQKKMATLQSGDELKIDFDCTQATEAIPNWAAEN 

GYPVTNYEQIDNASWTITIQKV ] ~~ 



LOCUS 110 (F113) , 

>G1446_STAAU8325, UNDEFINED PRODUCT 1408055:1410469 REVERSE 

MW:92806 ___ 

VAIMIAKVIVDVASKSVDYKFDYIIPEQLESVIQPGVRVIVPFGPRTIQGYVKEVTAEPD 

AQLDVSKLKKIIEVKI)IQPELTSEL I ALSEWMGS 
KMKDDIELPSALLQKFDKHGYYYYKDAQKNNDIQLL 

RAWVIEGYHPDEVLAKLEKVIKQYDLYAYLSEEQHKTIFLTDIEDMGFSKSSLDGLIKK 
GYVEKYDA WE RD 



LOCUS 111 



G2820 — 

>G282 0_STAAU83 25 / UNDEFINED PRODUCT 2704341:2706197 FORWARD 

MW:69253 . 

MPKNKILIYLLSTTLVLPTLVSPTAYADTPQKDTTAKTTSHDSKKSNDDETSKDTTSKDI 

DKADKNNTSNQDNNDKXFKTIDDSTSDSNNIIDFIYKNLPQTNINQLLT 
TLIQNLFNLNSDISDYEQPRNGEKSTNDSNKNSDNSIKNDTDTQSSKQDKAPNQKAPKSN 

ntkpstsmkqpnspkptqpnqsnsqpasddkanqkssskdnqsmsdsaldsildqyseda" 
kktqkdyasqskkdkneksntk^pqlptqdelkhkskpaqsfnndvnqkdtratslfetd 
psisnitodsgqfnvvdskdtrqfvksiakdahri^ 

AKSPNHNLFGIKGAFEGNSVPFNTLEADGNQLYSINAGFRKYPSTKESLKDYSDLIKNGI 
DGNRTIYKPTWKSEADSYKDATSHLSKTYATDPNYAKKLNSIIKHYQLTQFDDERMPDLD 
KYERSIKDYDDSSDEFKPFREVSDSMPYPHGQCTWYVYNRMKQFGTSISGDLGDAHNWNN 
RAQYRDYQVSHTPKRHAAVVFEAGQFGADQKYGHVAFVEKVNSDGS I VI S E SNVKGLG iT 
SHRTIMAAAAEELSYITGK 
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G2821 

>G2821_STAAU8325, UNDEFINED PRODUCT 2706470:2707033 REVERSE 

MW:2Q989 

SDDKHDFI IEQILSRSCDIESVESWKSSL 



LOCUS 112 



>G1905_STAAU8325, UNDEFINED PRODUCT 1786046:1787398 REVERSE 

MW:48776 

MKDEQLYYFEKSPVFKAMMHFSLPMMIGTLLSVIYGILNIYFIGFLEDSHMISAISLTLP 
VFA I LMGLGNL FGVGAGT Y I S RLLGAKD YS KS KFVS S FS I YGG I ALGL I VI L VTL P F S DQ 
I AAI LGARGETLALT S NYL KVMFLS AP FVI L F F I LE QFARAI GAPMV SM I GMIAS VGLN I 



>G1906_STAAU8325, UNDEFINED PRODUCT 1787508:1787924 REVERSE 

MW:16172 

QGHTLGYLYAHQQDGLTQND I AKALQRT 

GPTVSNLLRNLERKXLIYRYVDAQDTRRKNIGLTTSGIKLVEAFTSIFDEMEQTIiVSQLS 
EEENEQMKANLTKMLSSLQ 



LOCUS 113 



Gllll 



>G1111_STAAU8325, UNDEFINED PRODUCT 1083909:1085690 FORWARD 
MW:65093 

DPSEINKVIHVDLGIIADCKRFLECLNDKNVETIEHSDWVKHCQNNKQKH 
KPQQTIEYIGKITNGEAIVTTDVGQHQMWAAQFYPFKNHGQWTSGGLGTMGFGIPSSIGAK: 

LANPDKTWCFVGDGGFQ 

MTNQEMALLPEYGLDVKIVLINNGTLGMVKQWQDKFFNQRFSHSVFNGQPDFMKMAEAYG 
VKGFLIDKPEQLEEQLDAAFAYQGPALIEVRISPTEAVTPMVPSGKSNHEMEGL 



G1112 



>G1112_STAAU8325, UNDEFINED PRODUCT 1085693:1085944 FORWARD 
MW:9621 

MTRILKLQVADQVSTLNRITSAFVRLQYNIDTLHVTHSEQPGISNMEIQVDIQDDTSLHI 
L I KXLKQQ I NVLTVE C YDLVDNE A 



G1113 



>G1113_STAAU8325, UNDEFINED PRODUCT 1086069:1087085 FORWARD 

MW:37588 

LEEFIMTT 



LOCUS 114 



G1542 



>G1542 STAAU8325 , UNDEFINED PRODUCT 1495403:1497337 FORWARD 
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MWV72192 

APNSRPIDFEMKKKDGTQQFYHYASSVKPARVIFTDSKPEIELGLQSGQFWRKFEVYEGDKK 

LPIKLVSYDTVKDYAYIRFSVSNGTKAVKIVSSTHFNNKEEOT 
TEEDYKAEKLLAPYKKAKTLERQVYELNKIQDKX.PEKLKAE 

EFQNVQPTNEKMTDLQDTKYWYESVENNE . 

SMMDTFVKHP I KTGMLNGKKYIWMETTNDD YWKDFMVEGQRVRT I S KDAKNNTRTI I FP Y 
VE GKTL YDAI VKVHVKT I D YDGQ YHVR I VP KEAFTKA3STTDKSNKKE QQDN S AKKEAT PAT 
PSKPTPSPVEKESQKQDSQKDDNKQLPSVEKENDASSESGKDKTPATKPTKGEVESSSTT ~ 
PTKWSTTQNVAKPTTAS S KTTKP WQTSAGS S EAKDSAPLQKAN I KNTNDGHTQSQNNK 
NTQS^KAKSLPQTGEESNKDMTLPLMALIiALSSIVAFVLPRKRKN 



G1543 

>G1543_STAAU8325 / UNDEFINED PRODUCT 1497540:1497668 REVERSE 

MW:4973 

MAVPK^TSKTRKNKRRTHFKISVPGMTECPNCGRIQIITPCM 



G1544 

>G1544_STAAU8325, UNDEFINED PRODUCT 1497751:1497846 REVERSE 

MW:3849 

MSLLNSKQQDDSESRQVDPRLQKLQQLYDKEQ 



G1546 



>NONE, UNDEFINED PRODUCT 1497815:1498165 REVERSE MW: 12767 

DQDDVDEHYHI I KDGKVNLQDIVEDIVIIEKPMRAYSEQSDQMLTVGNGWEVIDEDQLDELA 
KQQATR 



LOCUS 115 



G2712 

>NONE , UNDEFINED PRODUCT 2598712:2601288 REVERSE MW: 94980 ~ 

I P IiATNAPKFDND I KMTGLE SLDTNKKI EKH FNQDSEKAQ I R WFKTT KDDGI VQPNI TK 
DIKKTLDDIKKDDKHIDKISD 



G2713 



>G2713_STAAU8325, UNDEFINED PRODUCT 2601346:2601891 FORWARD 

MW:21879 . 

MKETDLRVIKTKKALSSSLLQLLEQQLFQTITVNQICDNALVHRTTFYKHFYDKYDLLEY 

LFNQLTKDYFARDISDRLNHPFQTMSDTINNKEDLREIAEFQEEDAEFNKVXKNVCIKlTr 

HNDIKNNRDRIDIDSDIPDNLIFYIYDSLIEGFIHWIKDEKIDWPGEDIDNIFHRLINIK 

Ik ■ ~ 



G2714 

>G2714_STAAU8325, UNDEFINED PRODUCT 2 601974:2602138 REVERSE 

MW:6456 '__ . 

VRYVISIIMGIVIAIWSFKQLSQSHLDSGFIFFFIVYVLCISCFNSDKHDXNKKR 
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G2715 

>G2715_STAAU8325, UNDEFINED PRODUCT 2602253:2603800 REVERSE 

MW:57130 

GSRATGTRIYERSAWQEGQNFLKRVIAEMGGKDAIWDEN 

idtdmaaeaivtsafgfsgqkcsacsraivhkdvydsvleksikltkeltixsntvdnt™ 
gpvinkkqfdk i knyi e igkeegkleqgggtdds kgyfvept 1 1 sglks kdrimqee i fg~ 
pwgfvkvndfdeaievandtdygltgavitnnrehwikawefdvgnlylnrgct 

GYHPFGGFKMSGTDAKTGSPDYLLHFLEQKWSEMF 



TABLE 9 DNA SEQUENCES STAPHYLOCOCCUS EPIPERMIDIS 



LOCUS 1: 

GATCGCCTTTACCTGAAACTGTTCCAGCCACTTGATTATATGTGCCCCAAGGTACTGTGTGT 
AATTTAACACCAGGTTTGACGTTGTATGTTTGATTGATTTTTACAGGTGATTTAGCTGTGTT 
GTAAATGACCTCATCTTGTTTTACCCAACCATAATTTGTACC^GTATTATAATCACC^CAA 
GATAGAATTTTTTATCACCAAGTGTGGCAGCTTTCGTCACTGACAATGTACGTTGGATTTGA 
TTTGTTGTCTTTCCTTTAGTGTCATAAACTGTAGTATATAAGCCACTATTTTTTGCATTGAT 
TTGAGCAACACCACrATTGTTAGTCACTGTTAATTGGTTGTTTGTTGAAGGTTTAGTTGGAT 

TGCTAGGTTTAGATGCTGTAGTTAAGTAATATTTACTAATCCAACCAGATTTACC 

ATTCACTGTACCATAAAGATACGTTGCTTTATCAATTTGTTGCTGTTTAGTTGCTTTAAA 

TGTTTGATTTCCAGTACCAGATACTTTGCTAGCAACTTGTTTTGGTGTACCCCAAGGAAC 

TGTGTAAAGTGTTGACCCTGCTTTAACATTATATGTTTGATTCACTTTTACTGGTGCCTT 

AGCAGTGTTATAAACAACATCACCTTGTTTAACCCAACCGTATTTTTTACCGCTATTGTA 

GTCTTCAACTAAATAGAATTTGTTATTTCCTAATGTTGCAGTTTTAGTAACGGATAGAGT 

TTTTTGTACTTGATCAGTCTTATGACCTTTACTGTCATAAACAGTTGTATATAAGCCATT 

ATTTGTTGGTTTAATTTGAGCAACAC<^CGATTAGCAGACACAGTTAACTTATTATTAG^ 

TC CT CCTGATGGTTTAGAAGGTTGTGACGGTTTTGTAGATGTTGTGCC CCAAGGTGCTAC 

TTGCTTCGTTTTAATTAAATATTTTTCATAAATTAAGTCATATAATTCTGCATAGCTATA 

ATTGTGACTTCTTAAATATTGGTGAGGGTCAGCGTGATCAGTACCTCCTAAGAAGTTAGA 

GATAGCAGCATGTGTCCAAACTGTTCCTCTTCCATCGTTTTCAGCGCTATCAGGTTTTAA 

ATTATAATATTGCAATTGCGTTGCAGCATAATCAGCGTAGTTGTTCATTGAACGTGCAAA 

TGAATCATAATCATGTGTATGGACGATTTCAACATTGATAAAACGTTGATTTCCATATGG 

ACCTGCACCCCAAGATAAGTAATCTGTCGGAGCTGTTTCTATAATTCTATTGCCATCAAC 

AAATGCGTGTACGAATGCATTTGTGTAATTACGTTTC^TGAAAGCAATCTCGCCATCGAT 

TGTTGAGTTATCATTTGCAGTATCATGAACAACGATACCTTCAGGACGTCCCACACCGTT 

TCTATAGCCATATTTAGGGAAATATGACGTATAATCTTCTTCAATTCTTGGTGCTTTCAT 

ATTCTTTTTACGAATATAGTTATTTATTGAAGAATTAACCTTTGGTGTATATTTCGGTAA 

TGATGATGTTTTTTGACTAGATACAGAATAAACTGTTCTCGGTTGAGCAGTTGCACTAAA ~~ 

TGGGGTGAATTGCTTTGTATCTATAGTCGCTTGATTAGATGCCGTTTCTTTTTTTACAGT 

ATTAGTTGTTACACGTTGAGCTGGTTCTTTATATTTATATGAAGTAGTTTGTTTAGATGT 

AGCATTCACATTGTTTAATGAGATAGGCTCTAAATGGTCTGTTGAGCTATCATCGTCTTC 

ATCATCGTAATCAAAATTATAACCAGATGCGTTTGTATTTGATACTTTAGGTGTAGCAGT 

TTCATTTTGTTCAGAAGTTACTTGCTGACTTTTTTGTTGGCTTTCATTATCATTAGAAGC 

AGTTTGAGTTTCAATTGCTTGATTTTCGGAAGGTTGACTTGCAGTCATCTTCTTGTCTTG 

TTGTT CATTATTTGCGTTAGCTCCTAAATCTTTCTCATTTTCTTTTGCTACAGATTGTGT 

CTCCTGT AATTGATTTGTATCAGTGGATGTTTTATCTTCTTGTGTCAAATCATTTGTTTC 

TTCTTGTTGATTTTTTGTAACAGAATTCGTTTGATTTTGATTCGCATCATCTGTTGATAA 

AGATTGTTGCTTTTGATTTGATGAAATTTCATTATAAGTACTCATTTCATCTAATGATGC 

ATCATATGTAGTACTTTGTGTGTCTTGTTTAGGTTGAACTTGGGTAGGGTCTTGATATGT 

TTGTGTACCAGATACATTTGTAGTTGATTGTGTAACTTCGCTTTTAGCTTTTTCTGCTTG 
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TTTGAGGGCAGTTTGATC 



LOCUS 2: 

GATCATATATTATGACGTAACCTTCATCATCTATTTCAGCTATATCTCCAGT 

TTGAAAATACCCATCATTATCAAATGTGTCTTTTAAATATTTGGGATATAAATAACCATT 

CATCACATTTTCACCTTTAATTAATAACTCTCGATGTCCATATGCGTTGGGATTTTTTAT 

TTTCACTTCGACATTTTCACTTGGTTTTCCAACAGTATCGAAACGTTCTTTGAGCATTTG 

AGGTGAGGCTGTTAGAAACTGAGAGCAAGTTTCTGTCATACCAAAAGAATTATATACAGG 

TAAACGATAAGTCAATGCTTGCTCAATTAATTGTGGTGATAATTTAGCACCACCTAGCAG 

AATTTTTTCTAAAGAAAATGGTTGAGTCAAT C CTGCAT CCATTAACCACTTTAACGTTTG 

TGGAACAAGGGACATATGGGTGATTGGATAAGTCTTTATTTGTGTTAACATATCATCAGT 

TTGAAACTTTTTAACAAGT CTGACAGTGAATC CTT CTATCACTGCGCGC AAAATAACACT 

GAGCC CAGAAATATGATATATAGGTAAGACCGAAAGCCACACAGTATTTTGTTCGAAT C C 

TAAACTTTGTTTACAGCCTTTAGCACTGGCTAAATGATTATTAAACGTTTGAGGCACAGC 

TTTTTGAGGT C CCGTCGTTC CAGACGTAAACATAATTGATGCAATCGATTCTAAATTAAA 

TTTGTAAC CTGAAACATCATGTTT ATCTAATTGTGTT AAAT CATTAAAATGATATAAATT 

AAACCCTTCTAATTCTAAAGGCAACGTGTGTACAATCGTTGCTATGTCGACTGAATTCAT 

TTGATTTAT CATCTCATGTCG CGTTAAACGTGTATTTAT CATAGCTATTTCAATATGAGC 

TAACCAACAAGCATGAATCAAAACAACTGAATCAATATCATTGCTTATATATAAACCAAT 

CCTTTTCTGATTTAAAGAAGTTAAATATTCCGCGATTGTTTTTGCACGATGATATAATTC 

TTCGTACGTTAAAGATAACTGATTTGTAACAATCGCTAATCGATTTCCATTTGATTGAGC 

TTGTTCCTGTAAC CAAAAATTCACAATGCATTCCTC CAAATT ATATACACGTATAATTAT 

ACCTACTTGCTTATTAAATATCAGTAGTTGAGCTTAATATGTTATTTTCAACTTAAAGTA 

ATACGTC CAAAAGT CAAT CCCCTATTGAAAATGTGGACTACATGCGTCAACT ATAAGT CT 

TTAATGTAATCATGCTTTTAAGTTAGTAACCTACGCAACTTTCATTATCACATTTCAAfT 

AATAATGTGCTCTATTTATTTTCATCAATCATTCTATTATTAACTATATATACATTTTTA 

TAAGAATCGTTCTCTTTTCAAAAAGAATCACCTCATGAATTCATTATTTAATATATTTTA 

TTTATATAATATTGTAACACCGTTTAGTTTGTTATATTTTTAAATTACTTTATATAACAC 

TATGGGGTTTTATATGAGTACCGAAATTGTTAAATACTTTTTCCGAGATATTTCACCGAA 

TAATAAACTATAGATTGAAGGGAAATAGATGAAGCTACAAAACTCACTCATTCTAACATT 

CCAATAGGAATAAAGAGAATTTAAACTGTAACTGATAATGTTTAATGTTACTAAATTAAC 

AGAATAAAACTTCGTAATGAAAAACmTCAAATTATCACTTATATTACACCTGATGTTAC 

TGAAGATGAAATGAGAGAAATTATAGCTTTTATGGATTAATAAAAACAAAAGAAAAATAG 

CGATAAATAAAGAGAGACGCTTATATTACTAATTTACACTTTAGTATGATTACGTCTCTT" 

TTTTATATATAAAATTACGCATAATTTAAACCTTCATATAGGAGTTGATTTTATAAATAT 

AATCAATATGCAATTTCTAAAACTAAATAAGGAGTGAGAATTATGCATCAATATAAGGAG 

TTGATTGATGATATAGATATTAAATATATTGAAATGCCAAATAAATTAGAATGAGTCATT 

TTAGGTAGTGAATTATATGTTAACAGTAAATTATCATCAAGTTCTTATGTGAGAGAAGAC" 

ATCAACACTTACTATGTACTATGTGAAAAGTAATTTAACTAACGCACTAATCTCTTTAAA 

TCAAATTGAAAAAG CAAT CAACGCTCACGATTGCAAAACAC TTCAAGACTTGAGTAATTA* 

CTTTAACTTACCTACTACACATTTATTTCTAACAATGTGATTCTATAACCTTAAATATAC 

AAATTTGCTTTTTT CAAT AT ATT AAAAATT AAACCTGCT ACTTTT CATCAAATAGATACA 

CAGGAGGACGTTTTATGCAACAAGAAACGACATCATGGTACAAACAAGAATGGTTTATAG 

rTTTATC^CTTTTATTCATTTTTCCACTAGGTTTATTTCTCATGTGGAAATTTAGCAAGT 

GGCCATCTATTGCAAGAACAATCATTACTGTTGCAATTTCAGTTATCGTATTA 

rTACCTATTATGGTAATCTACAAATGATTGTACCAGCAAC^TCAAATTCAAATAACGA^ 

CTAAAGAAACTACAGAGAATAATGTAAATGATAAAGACGAGCGAAATCATAAAACTGCAG 

TAGAAGAAACAAAAACTAATTATGACTCCACCAAAGAAAATACTAAAGAACCTGGAAAAG 

AAAATGAAT CTGCAACACGATTGGAGAACTCTGCGCTTGAAAAGGCAAAGTCATATTATG 

ATGATTTTCACATGTCTAAACTAGGAATTTATGATATTTTAACAT C TGAATATGGAGAAA 

AATTTGATAAAGAAGATGCACAATATGCT ATAGAT C 



LOCUS 3: 
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GATCTTATCTGATAATTTGACACTTA ' 

AGTCAACATCGCTTGGTAAAACATCTGATGCAGCTGGAATGAGTAACACGTCGTCGAATG 
TTAAAGATTCTTTAGCAAATTTATTTTCCCACATTAAAAACAGCCTCCAATTTTATTTAT 
ACTTAGTTACATTATTTCACATTTTCTTCAGTTTGTTTATACTTTATACCATTAAAAAAG 
AAATTTAAGATGATTGCAGAAATTGCGCC^GCACTATAC(^TTTTGAGTTAAC(^GCA 

aattgttctcctaatcctttaaatgcttgaggtactgcactaataccagcacctaacccf" 
actgaaattgct^taattaataaattattttgattttggaaattaatgttacccaaaafa 
ctaacgccgtatgccataaccattccaaacattgctatcattgctccacctaaaaccggc 
aatggaataatattagctaaagcacctaatttaggtatacaaccgcaaattagtaaaaga 
ataaccattccatatat(^cattgttctttttagctcctgataaagaaac^gacctaca 
ttttgggaatatgcagtgtaagggaacgcattaaatattgaacctaaaatgattgctaga" 
ccttccgcagtgtacccttttcgaaaatcttttctttctagttttctaccagtaatttca 
ctcagtgcatgatagacaccagtagattcaattaaacttacaactgcaacaatgaaaa^ 
acaagt at tg ag ctg ac at caaat ccgaagc cag aaaat ct g aatggcac ag ggaaac ca" 
aaccaatgtgcatcacccacttgtttgatatcaaccattccaaatataccagctaaagca 
gtacctattgctaatcctataagtatcgcaattgatttcaagaagccctttgtaaatctt 
tgcaaaataagaataatgagtagtgtaacaccacctaatattaaattcttagtatcgcca 
tagtttttcgctccttcaccacctgccaagraattcattgcaactggcattaaattgatt 
ccaataattgtcacaacacttcctgttacaacaggtggaaagaatttaactaaataagag 
aaaaaaggtgcaattaaaacaactaagataccggatattaaaagcgaaccatataaaaca 
tcaagtcctttcgtttgaccgatgagtatcataggtgcaacggcagtaaacgtacatcct" 
agtacaatcggtaatccagtccctgtgactttatttgcttgaagaaatgtcgctaccccg 
cacataaatatatcaac^gtaactagataagcaatttcttcagctgaaaattttaagctt 
gtc cccacaataataggaagaag aatagcc cctgcatacatcgctaacaaatgttgcaga" 
cttaatatgaaatttttcattacgcttcacctaaaagagttaccttattgccttttaatg 
aagctaccttacaaagtgaagatacatataagcctgcatcttctaaacgttggcgaccat 
tttggaaacttttttcaaccacaatacccacgccaactgtcgtcgcatttgcttgtttf a" 
caatgtcattaagacctagcgaagcatcaccattagctaaaaagtcatcaatgataagta 
ctttatcgtctgcacctaaaaattcttcagatacaatgactgtactcgttttattttttg 

TAAATGAATGAATATCCGTGCTATAAAAGCCATCTTTCAAAGTACTAGGTTTAGCTTTTT 
TAGCAAATAGACAAGGAACATCAAAATGAAAAGAAGCCATAATAGCAGGCGCAATACCAG" 
AAGCTTCAATAGTTAAAATTTTAGTAATACCAGCGTCTTTGAAAGACTCATAAAATGTTT 
TACCTACATCATTCATCAACTTTGCATCAATTTGATGATTTAAAAATCCATCTACCTTCA 
AAATTTTCTCATCGATGACAACGCCATCTTCTTTGACTTTTCGTCCTAACGACTCCACTC 
AAAAAACCTCCTCAAGTAAATTCAAATTCGATTCCTAGATACAAAAAAACCTCAAACTAC" 
CATTAATAGTTTCAGGATC ~ 



LOCUS 4: 

GATCCTGGTAAAGCGATTATGACAATTAAATAAAGCCT 

ATAAGAATAACTTAATGG CT AAAACAAATAAGTCTGGGACAAGGATATATTATGTC CCAG 
ACTTTCTTTATGTATATACAGATT CTTATGAG ATGAGTC CAACACAGAGAATTTCCGAAG 
AAATTCCACGGACAAAGCAAGTTGGGGTTGGGGAGAAGACAGGGGACAATGAATTCTATC 
CTAGTTTAGCGTTCATTTTAATAAGGGGAATTTTACAAAGTTGACAAGCGTGATAATTAY 
AGGCAATGTTGATATTGGACATATCATTTTAAAGAGAAAGGAAAGATGGTAATCATGGAT 
GACTTGAAACAAAATCAAT CTT CTAACGAAAAACCTAAAGGT AATAAAATAATTAATATT 
TTGATATTCATCGGAATGATTTTATTAATTCAAATACCTATTGGCGTGT CACTAATAGCT 
TTACCTTTTT(^GTGAAATTCAGTAAGTTAACATCCATCGCATTAAGTATGCTAATAACT 
GGTACAGCACTATTAATCATATGGTTAGTTAGGAATTATTATTTGAGTCATACATATGAA 
AGAC AATATCAATCAATGAGGGGAAAAGATATCTTTATTAAT ATTGGTTT T CTGGTATTA 
T CAATGGTTTTTAGTATTCTAAGTAGTGTATTAATGGT CATATTTACTGG CAACGATACF 
ACAGCGAATGAGAAAGAAATCAATGAAAGTTTAGATTTACTTTTACAAAAAGACCATTTA 
CCACATATTTCAATTGTTGCAACTGTTGTTTTAATGATATGTATTATAGGTCCGTATTTA 
GAGGAATTACTCTTCCGAGGAATTTTTAAAGAAACATTATTTATGAAATATCGATTTTGG 
CTACCATTCATTATATCTTCTATTATTTTTAGTTCACAACATTTATCAACAAATATATTT 
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TCATATGC^TTTATTTTCTAATGGGTTGTGTATTATACCTTGCCTATAACAGAAGACGT 

AATATCAAAGATAGTATGATGGTTCACATGTTGAATAATTCTGTTTCAACATTACCGGTA 

TTTGTTGGTTATTTATGGCTATATTTTAGATAGTAAACATAACAATAAAGACCTGATTAA 

AAGTAGAT TTAT CTTTTAATCAGGT CAATTTTATATGTTAAATTGTGATATCATTCTCTA 

TGATTAATTTAAT CGCTTTATGAT CTGTTGCATTT CT AAATAAAT CAT AGGCACTTTCGA 

TTTCACTCAGTTTACTATAATGTGTCACGAGTTGTTCTGGTTGTATTATTTTGCTTTTTA 

ACGCTTCAAGTAATTCTTCAGTTGTATTTCCTGAAACTAAACCAGTAGTTACGTTAATAT 

TTTTAATCCATAATTTATCTATATCAAGTTGTACAGGTAACCCATGCACACCAACATTAG • 

CAAT CGTACCAT CGACAC CAATTAAATTT TGACATAAATCAAAGGTTTGTGGAATTCCGA 

CAGCTTCAATAGCAACATCAACACCACGTGGATTTAACGATTTTACCTTTTTAATTGCGG 

TTTCAGTCTCTTTAGAGTTAATTAAATGCGTAGCACCTAGTTCTTTAGCGGTTTCTAATC 

TATTAT CATCTAAAT CAATCATAATAATT TTTGAAGGTGAATAGAAT TGTGCTGT AAGT A 

ATGCTGCTAAACCTACAGGACCAGCACCTACAATGGCTACTGTACAGCCAGGTTTAACTT 

TACCTTTTAAAACACCAATTTCATAACCTGTTGGAAGTATATCTGATAACATTACAAGGG 

CGTCTTCTTTTAAATTTGAAGGGGCGTGATATAAAGAATTATCTGCAAAAGGAACTTTAA 

CATATTCTGCTTGAGTACCATTCACTAAATGTCCTAATATCCATCCTCCTCCGTTTTCAC 

AATGTGCATAGATACCTTTTTTGCAATAGTAGCATTTGCCACATGATGAAATGCAAGAGA 

TAATCACTTTATCTCCAACTTTGAAGTTGTTAACGTTGTCACCAATTTCTTCAATGATTC 

CAAT AC CTT CGTGAC CTAGTGT CGT ATGTGATTT AACTTCAGGTGT ATCT CCTTTTATGA 

TATGAAGATC 



LOCUS 5: 



GATCAATTACTTGTTAATATATTACAACCA 

TACGAACAACAC&TAAAACAAGAAAATCGTACACT^ 

GATGCATT CTACCAGTAT CGACCT CCAAT CGAACGTATTTTGACCAAT TT ACT AGATAAT 
GCATTAAAATTTTCTAATTCTGGTAGCCGTATTGATATTATTATTTCTGAGTGTAAAGAA 
AACGACGTGATTAGTATTTCAATAAAAGATGAGGGCATAGGTATCGTTCCAGAACTTCAA 
TCACGTATCTTTGAAAGAACGTTTAGAGTTGAAGATTCTCGAAATACTAAGACTGGTGGT 
TCGGGGTTAGGATTATACATTGCAAATGAGTTAGCACAACAAATTGACGCCTCTATTACA 
GTCCAAAGT GATTTAGACATTGGAACC ACGATGACACTTAC C TT AAAAAAATTTCAATTT 
AAAAAGTAATTTGTATTGCATTAAAAAACCGAATGTAGCTGGAATGAGTTTGAACACTCT 
AGCTACATTCGGTTTTCATTAATGTACACGCTCTTTAAAACCTTCATCTTGAGAATAATT 
TGATGC ATA CGTAT CACTATATGTTTTAACTTTATAAAAAGAACTTAATTTATATAAATC 
ATTACTACG CTTGTTGTTTCTATTTTTATT CAGGTTTAAAGCATTATATCTCATGTCGAG 
ATTCTCAGTCTGAATATTAGAGTTTTCAACAATATACTTCGGTCTATGTTTAACTTCATA 
ATAAATACGACCAATATATTCTCCTACTACGCCAATAGACATTAATTGAATACCACCCAA 
CAATAATATAGCAGCAATCGTAGTAAAATAACCAGGTATATTTATACCATTAATCAAAAT 
ATTTATTAATAAATAAATTATATATAAAATACTGATAGAAAACGTGAACATACCTAAGTA 
TATCATCATGCGTAAAGGCTTATTGTTAAAAGAGATGAGTCCATCAATACCATAGTTGAG 
TAACTTTCTAAAAGTCCACTTAGATTCTCCATCTTCACGCGTCACATTTTCATATTGAAA 
TACTTTTG TTTCATAACCTATC CATTCAAATAGAC CCTTAGAGAAACGATTATATTCATC 
AAGTGTTGTTAAAGCTTGAACTGCACGTCGACTGAGTAATCTAAAATCACCAACGCCGTC 
TTCAAATTGGATATC CTCTACAAATGCATTAAT TAATTTATAATAACAACGAGACAAAGT 
TTTACGTACAAAATTCTCTCCCTGACGATTTCTCTTAGCAACCACTTGATCATAACCTTC 
AATGTAACCCTCTATCATTTGTGGAATATATTCAGGCGGATGTTGTAAATCTCCATCAAT 
CATAATCACCGCGTCGTGC^TTGTGCTATGCTGATAGCCAGC^TCATTGCAGCTTCTTT 
GCCAAAGTTTCGACTGAATGAAAGATATTTAACATGGTTATCATACGCAACAATATTCTT 
GATATGATGTATTGTCGTATCTGTACTACCATCGTTAATAAAGAGTAAATCGTATTCATA 
ATTTTTGATTAAAC TATC TTT CTTCATTATTTCAGTTAATTTGTCAT AAGTTTTCAAAAC' 
GACTTCGCCTTCATTATAGCAAGGGACGATGACTCTGATTTTCATTAAATGACATCCTTT 
TCTCTGAACTATTTGCTATCATTTTATCAATTTCCTTGTCATACATTCTAGTTAAATACT 
GTGTATT TACATAATCTTAAATTAAGCTTAATAGTTTTAAAT ATTTT CTTTTATGAGCAT 
CACATTAACTTTTAGTAAAAAGAATTTAATTATTTTTTTAAAGTTAACTCTAACTGATTA 
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ATTATATTTATTTCAAATCTCCAATACTGACATCATCAGGATC 



LOCUS 6: 

GATCAGTTGATTGGTGTGTCGATTGTGACATTA 

TAATAACTCCTTTTCTATATTAAATAATTAGGTAATAAAAATTTTACAACACTATAAAGA 
ATTACAAAAGTATTTAAGTTCATAAATTCTAAATATATAG^ 

CATTGAACTTTACTTTATTACAATTTATCTAATAAATATTAAGAAAAGTAACGAAATATG 
TCTTATAAATAGCGATATATCAACTTTCTTTAATAAATGTTCAGAACAATACATTATTTT 
AACAATGTTACAAGATAATAACAAAGCCCACAAAGTCAAA 

ACGTAATAAAAAAACAAAAAGTTAATGTACAGAGACTTGTCGGGACAATTATCTAAATCA 

TTAAACTTAAATCAATTAAATCTTTGTTATATTTAAGGAGGAGTTACTTTGAAAAAGTTA 

GCCTTTGCAATTACAGCCGCTTCAGGCGCAGCAGCAGTTCTATCACATCATGATGCTGAA 

GCTTCTACACAACATAAGGTTCAATCTGGAGAATCCTTATGGACTATTGCACAAC^ 

AATACTTCAGTAGAAAGCATTAAGCAGAATAATAATCTTAGCAACAATATGGTATTCCCA 

GGACAAGTTATTAATGTAGGTGGAAGTGCTTCACAAAATACTAGTTCAAACACTTCTTCA 

AGTTCAGCAT CTT CAC ATACTGTAGTAGCAGGTGAAT CATT AAACAT CAT AGCTAATAAA 

TATGGTGTTTCAGTTGATGCATTAATGCAAGCAAATCATCTAAATGGTTATTTAATTATG 

CCTAACCAAATATTAACTATCCCTAATGGTGGTTCTGGTTCAGGATCAGGTGGTACAGCA 

ACTCAAACTAGCGGTAATTATACTTCACCTTCATTCAACCATCAAAACTTATACACTGAA 

GGTGAATGCACATGGTATGTGTTCGACAftACGTTCACAAGCTGGTAAACCTATCAGTACT 

TACTGGTCTGATGCAAAATACTGGGCGTCAAATGCAGCGAATGATGGTTATCAAGTTGAT 

AATACTCCATCTGTTGGTGCAATTATGCAAAGTACACCTGGACCATATGGTCATGTAGCA 

TACGTTGAACGTATTAATGGTGATGGTAGTATTTTAATTTCAGAAATGAATTATGCAAAT 

GGTCC^TACAATATGAACTATCGTACTATCCCAGCTTC^GAAGTATCTT<^TATGCATT^ 

ATCCACTAATCATTGATGATTAATGATTTTACTACAAGGTAATGGAATATACCTTGTAGT 

TTTTTATTTTAATAGAATGATTGAACCT CATTATTTTATATTTTAAGCAATT CAAATAAA 

aaggcgacac^^gttgactaaaaatgtcagtctttgtgtggcctttagctatatgtact" 

TACGTATTATACAAACCTTTTTTATTTTAAGAACAGATGAATAATAAAATAAATAATTGC 

TGCTAAAACAGCTGAGATAGGTA7\AGTAATCACCC^TGTTACAACCATACGTTGAGCAGT 

ACTCCATTTAACACCTTTCGCACGATTTGAAGCACCTACACCTAGAATAGATGAAGACAC 

AACGTGTGTAGTAGATAATGGGAAATGTAATGATGACGCTACGAAAATCGTTAATGCTGA 

AGAAATATCAGCGGCTGCACCGTTAGCAGGTCTAATTTTCATAATATTTCCGCCAACAGT 

TTTGATGATTTTCCAACCACCTACTGCTGTACCTAATCCCATAGCTGTTGCACACGCAAC 

TTTAACCCATACTTGAGGTTCAACATTACTACCATCTTGTAAATTACCTACAATTAAAGC" 

TAATGTGATAATACCCATAGATTTTTGAGCATCGTTTGTACCATGTGAGAATGATTGTAA 

TGCTGCAGTAAAGATTTGGAAAAACCTAAAATTACGATTAGTACGTGTTAAATTTGAATT 

TTTAAAAACGATTTTAACAATCG TATACAT CATATAACCTACACAAAAAGCTATAATTGG 

TGAAATGATTAATACGATAATAATTTTTGTAAAACCTTGATAGTGTAATACTGCAAACGA" 

ACCTTGCGATGCAATGGCTGCACCCGCTATAGATC 



LOCUS 7: 

GATCATATTATTAGAGCTTAT ____ 

CACAAGTTTTTGCAAAGTGGTTACCAAACAGAATTACATTTATTTGGTAGAGATGAAGAT 
AATCAAATTC CATTGATGAATACTTTGATTTCAGAAT TAAAATTATCGGAT AAAGTTAA?r 
ATATTTAAAT ATAC CAATC AAC CTTTACAAGAATTTAAGAATTCT AAAGCCTCT CTACTT 
AO^AGTCAATATGAGGGATTTGGCTTAACACTTATGGAAAGTATAGAAATGGGGTGTCCA 
GTCCTATCTTATAACGTTCGTTACGGTCCAAGTGAAATTATTCAAAACGGGATAAATGGC 
TATCTC^TTGAAAAAAATGATATTGATAGTTTATCAAAACATATGATTAACATCATTGAG 
C^CCCACTACAAAAAGTGAAAAATAAAGACACTTTAAAATATAACGCCGCAGTGAATAAT 
TACAAACAACTTATGCAAAGCTTAGACTTATTAAAATAGT CAAGTTTT CCGATATT ATAA 
AGATTTGGTAGC AT CTTTATAAAACTATAATTAAGC CCATTGATGATT CTTAAT CC AATC" 
ATCAATGGGCTTAATTTGATAGTTATATATTGTTAAACAATTTTCTTAATGAATAAATTT 
GTAATTTCT CACTTGATAAGCTGGAAT TGTTCTATATGTCAT ATTTCCAGGAGCTGCACT" 
CCAGTTCATTTCTGAAACTAAAATACTTCCATCGCTATTCACGCGCTCTACAAACGCTAC 
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GTGACCATAGTAACCAGCGTCAGTTTGTGCAATTGAGCCTACTGTAGGACGATAATCAAT 
AGTATATCCATCAGCAGCTGATGCATTGTCCCAATTATTTGCATTCCACCAGTATGTACT 
GATACCTTTTCCTATTTCAGCACGTCTATTAAATACGTGCCATGTGCATTGTCCCCAAGT 
ATACAAGTTTTGATGGTTAAAAGTTGGTGAATAATAGCCACCGTTTGATCTAGTATTATT 
AGAAGATGAGCTACTAGAACTACCTCCAGGCACTTTTAACTTCTGTCCAGGATAGATAAA 
GAAATTAGTTAATCCATTTAATTGCATAATTTTTTGATACGTTGTCCCATATTTACTAGC 
AATTGCAGATAGTGAGTCTCCATAC TTAACAGTATATGTTGCAGTACGACCACTAGACC C 
ACTAGCTTTTGCACGACTGGAACTCGTCGCTTTACCAGAAACTTTCAACTTTTGTCCAGG 
GAAAATAAGATAGTTATTTAACCCATTAAGTTGCATGATTTTTTGATAAGTTGTACCGTA 
TTTTGCAGCAATAGAAGATAATGAATCTCCAGCTTTAACTGTATAAACTGTGCCACTATT 
TGTTGACGTTGCTCTTGAAGATGAGCCTGATACTTTCAATACTTGATTAGGGAATATTAA 
ATTGGAAGTCAAT C CATTAAGTGATTTTAATTTAGCAATACTAAT CCCATATTTGTGAGA 
AATTGACCATACAGATTCTCCACTTTTTACTGTATGCGTTGTTGCAGCTTGTGCATGAGT 
TGATGC CAATGCGCTAAGGG CAGT TGTTCCAATAATGGCAGTAATATAT TTTTTTTGCAC 
TTGAAATCCTCCTCTACTTTAGGTTTTGTTTATTCGCGTTTTAACAATACAAAGATATTA 
TACTCTTTAATTATGTATAGCATGTTTGCTTTAGATGACATTCTGATTACAAATATTATT 
TTAAATAAAAAATAGGGCTACGCTCAAACATATTTGCATTTATCCAATTTAATACATTTT 
GCAGTCAATTACAATGTCTTTTTTATCACAATTATTATTAATATGGTTTCGCACCTTATA 
TTTACAATTTCGAATGTAATGTTTTTTCTATTTTCAAATTAATATTAAATGGACAGACGC 
TTATTTCTAGATTCTAAATGCAACATTTCGAATAAAAAAAGAAGTAGGAATAGAATTCGC 
TATGAATTCTTTATCCCACTTCAAAAAGGTAAAATGCCATGAAAGATATAGAAATATATC 
TTCAACTTAGTCATTGACTATAAAATTGTTTTGCAACCATCACATATAACTGGAATTCTA 
GACTAAAAATTTCTATATGGTGAATGT TGCGCTAAAACTTTATATTATTTTTTTGC CAAC 
TCATTTTCGATTTCTTCGATTTCCTTTTTAGAAAGATC 



LOCUS 8: 

GATCAATTCAGAGAAGCAATGACAAAATTC 

CCAGTTTGGATGGGTGCTACTACCCTATTCTTCGGTGCCATAAATGGTGCTAAAGAAATG 

CTTGATGTAATTACTGAAATTGATGGAAAAATGATTACTCTTGCAAAAGTTACTGGTGAT 

GACAATGCACTTCAACAAACATTTATTGACGCAAATAATGCTGCTTCTCAATTCGGACAG 

ACATTAGGAAGCGTATTAGATGTATATGCAGAATTCGCTAGACAAGGTGTTAAAGGTAAT 

GAGTTATCTCAATTCTCAAATGCAGCATTAATTGCTGCTAACGTTGGTGAGATTGACGCT 

AAACAAGCTTCTGAATATTTAACTTCTATGTCTGCTCAGTGGGAAACGACTGGAAACCAA 

GCTATGAGACAAGTTGACTCACTCAACGAAGTTTCCAATAAATATGCTACAACTGTTGAA 

AAGTTAGCACAAGGTCAAGCAAAAGCTGGCTCTACTGCTAAATCAATGGGACTTACTTTT 

GATGAAACTAATGGTATTATTGGTGCATTAACAGCTAAGACTAAGCAATCTGGGGACGAA 

ATTGGTAACTTTATGAAAGCCACTTTACCTAAACTTTATAGTGGTAAAGGTAAATCAACT 

ATTGAAGG CTTAGGCATTAGTATGAAAGATGAAAATGGACAATTAAAAT CTGCCATTT CT 

CTTTTAGAAGAAGTTTC TCAGAAAACTAAAAACTTAGAAAAAGACCAAAAAG C CG CTGTT 

AXAAATGGCTTGGGTGGAACATACCACTACCAACGTATGCAAGTATTATTAGATGATTTA 

T CTAAAACAGATGGCTTATATAAACAAATTAAAGAAAGTT C CGAAAGTT CAGCTGGCT CT 

GCATTACAAGAGAATGCAAAATACATGGAGT CAATTGAAGC TAAAGTTAACCAAGCAAAA ■ 

ACAG CATTCGAACAATT CGCATTAGCTGTTGGTGAAACATTTGCTAAAT CAGGAATGCTT 

GATGGTATCAGAATGGTTACTCAACTTTTAACTGGTTTAACTCATGGAATTACTGAATTA 

GGCACAACTGCTCCGATTTTCGGCATGGTTGGTGGTGCTGCCTCATTAATGAGTAAGAAT 

GTTAGAAGTGGTTTTGAAGGTGCTAGAAGTAGTGTTGCTAATTATATTACTGAGGTAAAT 

AAATTAGCTAAAGTTAACAATGCTGCTGGTCAAGTTGTTGGACTTC^^ 

GGTACAGCTTCACAACTTCAGTTTAATAAAAATGGTGAATATGATAAAGCTGCTTCACAA 

GCAAAGGCTGCTGAACAAGCAACTTACCAATTCTCTAAAGCTCAAAAAGATGTATCAGCT 

AGTGCTATGATCGCTTCAGGTGCAATCAACAAAACAACTGTGGCTACCACAGCAAGCACT 

GTTGCCACTCGTGCTGCTACACTTGCAGTTAATGGTTTAAAATTAGCCTTTAGAGGCTTG 

TTGGCTGCTACTGGTGTCGGGTTAGCAATAACTGGTGTTTCTTTTGTACTGGAAAAAGTT 

GTAGGTAGTTTTAATGCTGCAAGTCAAGCTGCTGAACAATATA^ 

ACGAAGCAAGCAATAGCTTCTATGAGTAATGGTGAAATTAATTCACTTATTAGTAGTTAC 
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GATAAACTACAACAAAAAATGAATTCTGGTAGTGCATTTAATACAGCGGAAGCTGAGAAA 

TATAAAGAAGTAACAAGTCAATTAGCTAATATATTCCCCGATTTAGTTACTGGTGAAAAC 

CGTTATGGTAAGGAAATGGCCGGTAATAAAGAAGTAATGAAACAGAAAATTGAGTTAATC* 

AAGCAAGAAATGG AG CTT GAAAGACAAAAGAATG CTATCAAACAAAAAGAAG AGCAAGAC 

GCTTACATCAAAGAACAAGATAGCTTAGCTAAGAAAAACAGAGGTCAAAA^ 

CTTGGTCAAACACCAGAGTTGAAACTTCAGGAACAAGCACGTCCTACTACTGTTTCTGAT 

AATAGTAACATTAACAAAATTAATGCCACTATCCAAAAAGT^ 

GAAAAAG CATTAGAACAAGTTGATAAGCAACTTGCT CAATCTCAAACTAAGAATAGACAA' 

aatgaagtt^gcacttac^aaaagttagacaagct^ 

ggtcaagcaaatgaggcaacaagagctgcggtattaactgcacagcaacaatt 

cagatagct^acaatgaaaaagcttggtactactggtcaacaagtgatgactactatttct 

aactcagttgcgaaaacagcaaagtctggtaaagctgctcaagcaaccttcaagtcgttt 

gaaacctcatt agttaaaag ctctt catt caaaagcaagatggctagttatgaag ctt ct~ 

gttaagaaatttaaaaatgctgctaacc^tctgctaaaattgctgctcttaaagacgta 

gaacgtgattactctaaagttgctaaaggtattatgcaagcggcaaaagcggcaaacatg" 

agtaaatctcaaatgaaagatttgaaaaaatctcttcaacaaaatatacaagcagaaaca 

gg ct ttagag ctt cagtaagtaaag ctggtaaagttactattgat c aat ct aagaaaatc" 

aaacagaata 



LOCUS 9: 

GATCAATTTTCAAATCGCCTAGTCCTAGCGCTCATCATTGTATACTCAGTT 

ATGTCGTTGTGTCCCGTTCTAACATTTGCTTTTTAGTAATAATGGGGTACTTTTTGAAAA 
CAATAGACCCTACAATACCAGCAATAGTTCCTATAAT CGCCATAAC CACACCATAGATAA 
TCACTTTCGTTAAACTATTAAAACCAAACATCACTAAAAAACCTGCAATAGGTGTAGCAG 
TGCCAGTTGCATTATTAATCATAC CTGACCAAGCAAT TATAATACCGGCAAT TGCCC CAC" 
CAAAGAAATTAGTGACATAAATAGGAATAGGATTAGCGGAAACAATATCAGCTTGAGJ^ 
GCGGTT CGATTC CGACTGAAATGGTTGATTT ACGGT CTC CC AAT TT CAAACGATGG AACA 
ATGCACTATTC^TAAACGCGGAACTAAATGCGGCC^TGGCACCTATAGCCATAGGCGC^C' 
CCGTTAAACC AAGCAATGCAGTGAGAGCCATTGAACTTAATGG AG CAGTAC CTACTACTG 
TAATAATACC TCCCAATACAATT CCCATAAT CAACGGGTTAGCAT CTGTACTACTTTGTA 
TAATATCCC CAATTTTAATTAACGTGTTATTAAC CACTGGCGT CAATCCAGTAGCAATTA 
ACCTAGCTATAGGTGCGAGAAGAATGATTGAACCAATTAAATCAATACCGTCTGGCACA^ 
ATTTCT CGGTATACTT CATCATGTAGCCTACAATATACCCAGCGAAAAATCCTGGTAACA 
AGT CCATAC CTCCACAAGCTGCCC CAATAACTAGTGCATAAACTGGAGAT AC CCCAATCG 
CTAATGC^GTTAATCCAGCCGCAGCCACACCACCTAAACCT 

CTTCTAAGAATTTAATCCCAAATACTTGACCACCCACATATTTATTGAAAGCTTCAACTA 
AAAACGATGCAATCGCCGCATTCGCTAAAGCTCCCATCGCCCTCATCCCACTAGGTGCTT 
TGTATGTAAATAGAGTAAAAATAACTAAAACTAAAATTAAAAATAAAGTACCTATAAGCA 
AATCCATATCAAACACTCCCCATAACACTTATAATTTTCTGATTTTTTAGAAAACAACTA 
TAAAATACATAGTACCAAAAAAATATACCTTTGAGGAGAATTTTTTAAAAAATAGAAAAT 
ATTTATTAAATTAAATAAAGTTAAATAGTAAAAATTGTGACAAGCTTCAACTTACTCTAC 
CAATGGAGACATTTATTAG2\ATTCCTCAAATTAATCCTCCACGACATATTAATG7WVTGA 
TTGAAACGATACACAATCGTGATTTTGATGAAT TCAGTTCT CTAAAAAGAACAAT TTAAA 
TTTTTAATAAATCAATCATAAATATCACCTTTTTTCAAAGCAAGATTTGTATTTGCGAGT 
TCTT CCATAAATTGTGAGT CATTTAAAACATCGAATGGTTTATT AC CTT CGC CTATTAAA 
AATCTAAAATGAGTAATATTCATAAATTCAAATATTAATTTAAATTGGTGGACTAAAGGT 
TGTGCTTTGATACGTGGACTGTCACCGCCTATGATTAAAATTAAGTTTTTTTTGTGACAT 
AATTTCTTTGAAGTTAT CTATTTGCGTATCTCG C AATGATT CAGT C CATCTATCAATAAA 
GAGTTTTAAAGACGCACTCATGGAATACCAATAGAGAGGCGTTGAGAAAATTATAATATC 
TGATTTTAAAACTTTATTTAAAATTTTTTTATAATCATCATTATGAATGCTAGTTTCATT 
GCTATGACGATTATCATTAACCTTTTCAATGTTACTTTGGTATAAATTTATAAACTTTCC" 
ATCAATTAGTACATTTTATTATTATCAATAGGTTTTAAAAATCCAAAGTTAAGTAGTTGA 
ACTAGACCTAAAAAGACATAAATAAAAAATCAAGATC 



178 



WO 03/01 1 899 PCT/GB02/03606 



LOCUS 10: 

TTGATCCGATAACTACGCCAATGATTGTAAGTATGACAAGTGCTCGATTAGGTA 

AATGTTTGTGATTCAATTGACTT AACCAAGAAGGGAGTAAAC CATCT CGTCCAAATGAAT 
AT AATAGACGTGAACC T GCAAG C ATCATACCGATTAATGCAGTGAACAT ACCGATGACAG 
AAATTGCTTGJ^CAATTGCAGCAATAATACCATGACCACTTTCTCGTAATGCCCAACCTA 
CTGGCTCTGCATTATCAGCGTATTGAGAGTAGTGGAACATGCCAACAAGAACAAGTGCTA 
CGGCCACAAACAATACAATTGCTACTATGAGTGACCCTAAAATTCCTCTAGGCATTGTCT 
TCTGTGGATTAATCGCTTCAGCTGAATTAGCAGCAATAGAGTCAAAACCAATATAAGCTA 
AGAAAATCATTGAAACTCCAGCATAAATACCTTGCCAACCTCCAAAGTCGCCAGTTTCAG 
TAACCTTATGTT CTGGAATAAATGGTATATAGTTACTGAAATTAATCGCAGTTAGC CCAA 
CAATCACAAATAAAATGATGGCTAAGACCTTTAATATAACCAATACATTTTCCATACGAG 
CGGCTTCGTTCATTCCGCGTGATAATAGTAATGCAGTTAAAATAATCACTACAGCAGCAA 
TGATATCAATGACACCACCGTTACTTCCAAATGGATTAGATAATGATTTAGGTAAAGAAA 
TGCCTAATGGTGCAATAAGACCTCTTAAGTTAGCAGAAAAGCCTGAAGCAACGAAAGCAA 
CAGCAATAAAGTATTCTGCTAAAAGCGCCCAACCGGCAACCCATCCGAATAATTCACCAA 
AAAGTACATTAAT GCATG AATAAGCTGAT C CAGCAAAAGGCATTGTAGATGCCATTTCTG 
CATAAGTAAAGGCTACAAGACCTGCAACAATGGCAGCTAATAAGAATGATAATGCCACAG 
CAGGTCCGGCATGCTCAGCCGCGACAACACCTGGTAAAGTGAAGATAGATGTAGAGACAA 
TTGTACCAACACCTAGTGCAAGAAAGTCACGTACACGTAACGTGCGCTTAAGATGCCCAT" 
CTTTATTTTGATAAATAGTAGGATTCTCTTTTCGAGTCATCCGATTAAAAAAACTTCCCA 
TAACAAACCTCCATAACATCAACTTACTATTAACATGAGTCAGCAAACATTCCTTAACAA 
TACGTATTAAAAAATCATCTACATGTAGATAAAATGAATTGGCTGATTCTGATAATTAAT 
ATAATAG CACAGAAGATGAATATT TTGT CTAAAAATTCTGAAAAATCAATAAAAATTAT T 
TTCCTCAGTGATTAAGTTAATATAGTAAAATTTCAATAGGCTAAAAAGGATATAAATTGA 
ATGTTAATAT CACAGGAATTTTCATTTATGGTATTTGTCATGTATTTCTT CACATGATTT 
ATAAATTAGTAAAGTAATTATATTTGGAAAACATGTTATCGTAAAAGAGAGCATCATGAT 
AATGATGAAAAATAATCGGTATTAGTCAATTAAAATAATTATATACACGGAAATATTGTT" 
TAATGAGTGTTAGTGTATATGAATAATTGAAGAAGTTATGTTAAAAAAATGCTAGATATC 
AAACGATGGTTCTATGAGAGAAGTTATCCATCAATCAAATGTTGATAATTAAGGATGAAT 
ATAAATGGAAATTAAACAAATTAAATATTTCGTAGAAGTTGTACGACAAGGTGGTATGAC 
GCAAGCATCTGAACACTTATACATTGCACAGTCAACGATTAGCAAAGCGATTAAAAATAT 
TGAAAATGAATATGATATTACATTGTTTGACCGGTCACAAAAACAAATAAAACTAACAGA 
T AT AGGTC AAACATTTTATGAT AAT AGT TT AGAATTT T T AG CT T T ATT CG AG AAAT T ATC" 
TTTAGAAATGAATGACATTGTGAACGTTCAAAAAGGTCATATTAAAATAGGCTTATCACC" 
AATGATGAATGTT CAAATGTTTACAAATG CATTGAAT CAGTTTCACAGACTCT ATCCTAA 
TGTGACATATGAAGTGATTGAGGGTGGTGGTAAAATTGTTGAGAACTTAACATCTAATGA 
TGATGTGGATATTGGTATTACTACATTAC CTGTAGAT C 



LOCUS 11: , 

GATCCTGAAACACTATTTAT 

TGTGATGAGTCAAATATTATTTCATCCGCTTGTAGGTGGATTTTTATTAGCAGCCATCCT 
TGCTGCAATAATGAGTACTATCTCTTCACAATTACTAGTAACATCAAGTTCTTTAACTGA 
AGATTTCTATAAACTAATCAGAGGTTCAGATAAAGCATCATCACACCAAAAAGAGTTTGT" 
TTTGATTGGACGCTTATCAGTTCTACTTGTTGCGATAGTTGCTATTACGATTGCTTGGCA 
TCCAAACGATACAATACTAAATTTAGTTGGTAATGCTTGGGCTGGTTTTGGAGCTGCATT 
TAGTCCTTTAGTACTCTACTCTTTATATTGGAAAGATTTAACACGTGCAGGAGCTATTAG 
CGGAATGGTAGCTGGTGCrGTAGTTGTTATTGTTTGGATTTCTTGGATAAAACCCTTGGC 
TACAATCAATGCATTCTTTGGTATGTATGAAATCATTCCAGGTTTCATAGTTAGCGTATT 
GATTACGTACATCGTAAGTAAATTAACAAAAAAACCTGATGATTATGTTATTGAAAATCT 
TAATAAAGTTAAACACGTCGTTAAAGAATAAATGTAC^TTATC^GACTATATCAAAATT 
AT AAT ATTGATTAATTAAAT AACAATTACAAGTAT AATTTAAATATTT CT CTAAT AT ACA 
GTGT CAATTTATTTT ATT CACATAAGAAAATAGCT ATGAAGAAAT CTATCAAT TTAAATT" 
T CTTC ATAGCTAATTTTTTT CATTTAAATTTATTGACGGCTTGAAAAATGAGTCAAAATC 
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ATCAATAACATCAAATTGCAAATATATTCCTTTGGTAATGGATTGACCATTAAACTTAAT 
TCGAATTCTATTCTATTCTTTTCTATACAATGAAACGGGTGTCATACATCATCAGTAACfT 
AATTATGATAGATATGAACTTGTGGTTCTTTATCGTCTTTAGTTTTACTAATGAGAGCAC 
GTGGAGTATTTCCATCTTTGATTCT7ATTTCATACTCATCTAGTTTATCAAAATATTTTT 
CGGCTTGCTCTGTAACATATTGTGTAATACCTATCGTTTCTGCCTGTCCGTAATAATCTA 
TAGGOWVTCAACTGTAAGTTGTTTAGCTTTTTTATTTACGAATTTAACCTTACCAACTC 
CTTGTGTGAAGTTTGAAAAATACGATTGCAAATTATCATTAAACTGTTTAAAGTTATTAT 
TCAGCGTTTCATCATAATCAGCTGCAGTTGACGAAGGAATTAAGGCTGCTTTTTCATTAA 
TATTATCCCAAGAGTTAATTTTAGTTTTACCCTCTTCAACCGTAGTACCAACTATAAATT 
CACCTGGTGTAATGGAATCTTGACTTGATTGTTTATAGATAGCAAAATGAATAGGAATAT 
CTTTCAAATCACTATTCTCACGTAAACGAGAAAGCATTTCACTAGCCATCTGTTTACCTT 
GCTTTTCAATCTCTTTATCAGATAAATCTTTACTAAATGTTTCGCCATCTTTCTCTTTTT" 
TGTAATAATAAACACTATTCATGGCTAAACCAATTGTCATCCCTTTTATATTTTTACCTT 
TAGAATCACTATTTCCATAAAAATCCTGCTCGAGTATATTTGAAAGATAGGCTGGAGAAT 
TTTCAGCTATTTT CT CTTCATCTGTTT CACCATTGTGAGATGGATTGAGT C CAAGATTCT 
CATTAGCATTTTTGCTTTTCTTTTCTTTTTCGCTCATCTTGTCAATTTCTTTTTTCGTAT 
ACTTCGGATCTAAGTATGCATTAATCGTTTTTTTATCTAAATATTGTCCATCTTGATATA 
AA TACTTATITGTTGGAAAGATTTCTTTACTTAATTCTAGTAAACCACTTTCAAAATCTf" 
CTCCATTATAACCATTTGCCATATTATCTTGTAATAATCCACGAGCCTGGCTTTCTTTGA 
AGGGTAATATAGT CCTATAGTT AT CACCTTGAACTTTTTT ATCAGTCGCTATTTGTTTCA 
CTTGATTTTTATTATGGTTATCCTTATGTTCACTTTGTTCTTTATCTGATGAAGTTTGTT' 
TATGTCCATCTCCGCAAGCCGTTAATAATAACAGTATCGACATGAGTAAAAATATTGTfc" 
GCTTCATTCACGTACTCCTCTAATTATTAGATTCCATTTTGTTTTTCAATAAATGCTGCT 
TCAGTCCAAATTTCAGTACCATACTTCTCAGCTTTGGCTAATTTAGACCCTGCATCTGCT 
CCAGCTATGACAATATCAGTACTTTTAGTCACGCTGTTTGTAACTTTAGCACCTTGCAfT" 
TTCAACCATTCAGATGCTTCATTTCTCGTCATTTGCTCGAGTTTCCCTGTTAATACAATT 
GTTTTCC CACTAAAAT CAGGATGACCTTCGATTTCAGTTGTTTTAATTCCTTTATAAGAC 
ATATTAACATTTTTATTACTTAATTTTTCAATTAATGAACGAATATCACTATTTTCGAGA 
TATGTTACAACAGATTGTGCAAGT TTATCT CCAATATCTTGAATTTCAATTAATTCACTT 
TCAGTTACTTTAAAAAGTTGATC ~ 



LOCUS 12: 

GATCCTGACACAG CTATTT CT CT CTTAGATAAT C 

CTATTCAACCTTTACCTAATAATAAAGAAAGTATAATTAGATACATCAAAGGGGCAATCT 
AGTATGGAGGAAGTTTTAAAACTTAAAATCCCTGCATCAACCGCGAATCTAGGTGTAGGT" 
TTTGACTCAATTGGTATGGCATTGGATAAATATTTGCATATGTCTATACGTAAGATTGAA 
AGAGCTAATT GGGAAT TT CTATATT ATAGTTC AGAAC TAGAAGGT TTAC CTAAAGATGAG 
AATAATTATATTTATCAAACTG CTCTAAATGTTGCGCGTAAATACAATGTTACACTT C CA 
AGCTTGCAAATTGAAATGAGAAGTGATATTCCATTAGCTAGAGGACTAGGTTCATCTGCC 
TCTGCATTAGTCGGTGCTCTTTTTATTGCTAATTACTTTGGTAATATTCAATTATCTAAA 
TACGAATTGTTACAACTAGCGACTGAAATTGAGGGACACCCTGATAATGTAGCACCTACA 
ATATATGGAGGTTTGATTGCAGGTTTTTATAATCCAATAACTAAAATAACAGATGTTGCT 
AGAATAGAAGT TC CGCACGTAGAT ATAATTTTAACTATACCTCCATATGAGCTTCGTACA 
GAAGACTCTAGAAGGGTCTTACCCGATA„^TTTTCACATAAAGGTGCTGTGCAAAATAGT 
GCC^TTAGTAACACTATGATTTGTGCTCTOVTTCAGCATAAATATAAACTTGCTGGAAAG 
ATGATGGAACAAGATGGTTTTCATGAACC^TATAGGC^CACCTTATTCCAGAATTCAA^ 
CAAGTACGTAAACTATCACGTCAACATGATGCATATGCAACTGTTATCAGTGGAGCTGGA 
CCTACAATACTCACTCTTTGTCCAAAAGAAAAAAGTGGTAAATTAGTTAGAAC^CTACG^ 
GAGAAAATTAATAATTGTGCTTCAGAACTAGTAACAATTAATGAAATAGGTGTTAAAGAT 
GAAGTGGTGTACCTAAAGTCCTAAATTATTGTAAAATATAGTTAAGAATAAACTTTTAAT 
AACTCTTGAAAGGAGTTCTATACTATATGACTCAGTATAAAATGGTAGTTTTAGATATGG 
ATGATACTTTAATGAATAGTGATAATAAATTATCCATTGAGACAAAATCTTACTTATTAG 
ATATTCAAAAGCGTGGTTATTATGTAGTATTGGCCT CAGGT AGAC CAACAGAAGGTATGT 
TACCTACTGCGAGAGAATTAGAGTTAAATAAATATAACAGCTTCATTATTAGTTATAATG 
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GAGGTAAAACTATAAATATGGCTAATGAAAATGTAGAGGTCGATCAGCCTGTTTCAAAGG 
AAGATTTCGATAATATTGTAGATTATTGTAGAGATAAGAACTTTTTAGTACTTACTTATG 
ATAATGGATATATCATTCACGATAGTAGTCATGAATATATGAACATAGAATCACAACTTA 
CCGGATTACCTATGAATCGTGTTGCTGATTTGAAGGAATATATTAATCATAGTGTGCCCA 
AAGTTATGGGTGTGGATTATGTAGGTCATATTACCGAAGCACGTATTGAATTGGATGGTT 
ACTTCAATAATGATATTGATGTGACAACGAGTAAGCCTTTTTTCCTAGAGTTTATGGCAA 
AGAATGTTTCGAAGGGGAACGCAATAAAAGGACTTTGTAAAAGATTACAAATTTCTCTAG 
AAGAAGTTATAGTATTCGGGGACAGTTTGAATGATAAGTCAATGTTTGAAGTTGCTGGAT 
ATTCTGTAGCAATGGGAAATGCTAGTGATGAACTCAAGAAAATTGCTGACGAGGTAACfT" 
TAGATAATAATTCTAACGGTATTCCTTATGCTTTAAAAGAACTTTTGGTTTAAAGTATTA 
TTACAATGAATTAATATGTAAATTAATAATTTTAAGGTTAATTGAATCTGACTTCTCTAA 
ATATAAGTAGTAAGTCATAAAAAACTGTCGATATAAATATAATTAAAAAATTTTCTTTTT 
AATATAATATATAAGTCTGAGACATAATCTAGAATAATAGCCCGTAAATGAATTTTCAAA 
ATTTATTTACGGGCTTCTTTATTCATAATATAAGTTACATAATTAACCTTCATCCATGCC 
TACAATTTCTTTATTGAATATATTTAAATCTTTATTTACTTTTTCTTTCAAATCAATTGA 
AAATCGAGACTTTCAATTGATTTGCTATTTCGCAGTATGTGTCCAGTCATGTTTTCCTTT 
ATAGCGTTTAACATGTGCATATACTTGATC 



TABLE 10 PROTEIN SEQUENCE STAPHYLOCOCCUS EPIDERMIDIS 



LOCUS 1: 

ORF1: 

DQTALKQAEKAKSET^QSTTNVSGTQTYQDPTQVQPKQDTQSTTYDASLDEMSTYNEISS 

NQKQQSLSTDDANQNQTNSVTKNQQEETITOLTQEDKTSTDTNQLQETQSVAKENEKDLGA' 
NANNEQQD KKMTASQ PS ENQA I ETQTASNDNE SQQKS QQVTSEQNETATPKVSNTNASGY 
NFDYDDEDDDS STDHLEPI SLNITVNATSKQTTSYKYKEPAQRVTTNTVKKETASNQATID 
TKQFTPFSATAQPRTVYSVSSQKTSSLPKYTPK^SSINIOT^ 

P KYG YRNGVGR PEG I WHD T ANDNS T I DGE I AFM KRJSTYTNAFVHAF VDGNR 1 1 ETAPTD Y 
L SWGAGPYGNQRFI NVE IVHTHDYDS FARSMNI^^ 

WTHAAISNFLGGTDHADPHQYLRSHNYSYAELYDLIYEKYLIKTKQVAPWGTTSTKPSQP 
SKPSGGTNNKLTVSA2STRGVAQ I KPTNNGLYTTVYDSKGHKTDQVQKTLS VTKTATLGNNK 
FYLVEDYNSGKKYGWKQGDVVYOTAKAPVK^ 

GTGNQTFKATKQQQIDKATYLYGTVNGKSGWISKYYLTTASKPSNPTKPSTI^QLTvf^ 
SGVAQINAKNSGLYTTVYDTKGKTTNQI^^ 

KQDEVI YNTAKS PVKI N QTYHVKPGVKLHT VPWGT YNQVAGTV S GKGDR 



LOCUS 2: 

ORF1: 

RIGGKYMDNIKIIVASDSIGETAELVARAGVSQFNPKQCKHEFLRYPYIESFENVDEVIQ 

VAKDTNAIIVYTLIKPEXKXYMISKVNEHALKSVDIMGPLMELLSNSIEETPYYEPGMVH 

RLDDAYFKKIDAIEFAVKYDDGKDR _ 

ORF2: „ 

GEAFrWKNMDTIVQLAKHRGFVFPGSDIYGGLSNTWDYGPIiGVELKl^ 

SPYNVGIDAAILMNPKTWEASGHLGNFNDR 

ORF3 : 

RPIELSQRQEQIIEIVKSEGPITGEHIAEKINLTRATLRPDLAILTMSGFISARPRVGYF 

" "YSGKSKNKIINEKLRKYWKD^ 

~GVCSRKDLLRASMIGEDIHTMPISVNMTRMPHVSYLKEQELVIYAANQMIDKEIDSLPIV 
RPKEtJDKFEVIGRISKTTITKLFVSLFKE ; ~~ 



LOCUS 3: 
ORF1: 
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SVMKKFILSVQHLI^YAGAILVPIIVGTSLKFSAEEIAYLVTVDIFMCGVATFLQANKV 
TGTGL P IVLGCT FTAVAPM I L I GQT KGLDVL YG S LL I S G I LWL I AP F F S YLVKF F PPVV 
TG SWT 1 1 G I MLM PVAMNYLAGGEGAK3NTYGDT KNL I LGGVTLL 1 1 L I LQRFTKGFLKS I A 
I L IGLAIGT ALAGI FGMVP I KQVGDAHWFGF P VPFRFSGFGFPVS S I LVFFIVAWS LIE 
S TGVYHALS E I TGRKL E RKP FRKGY TAEGLAI I LGS I FNAF P YTAYS QNVGL VS L S GAKK 
NNVI YGMVI LLLI CGCI PKLGALANI I PLPVLGGAMI AMFGMVMAYGVS ILGNINFQNQDJ" 
IPrLLIIAISVGLGAGISAVPQAFKGLGEQFAWLTQNGIVLGAISAIILNFFFNGIKYKQTE 

ENVK 

0RF2 : _ 

VE S LGR KVKE DGVVI DE KI L KVDGFLNHQ I D AKLMNDVGKT F YE 5 F KDAG IT KI LT I E AS 
GIAPAIMASFHFDVPCLFAKKAKPSTLKDGFYSTDIHSFTKNKTSTVIVSEEFLGADDKV 
LI IDDFItANGDASLGL^IVKQANATTVGVGIVVEKS FQNGRQRLEPAGLYVS SLCKVAS" 

LKGEJKVTLLGEA 

QRF3: 

NWRL FLMWENKFAKE S LT FDDVL L I P AASD VL P S D VDLS VKL SDKI 



LOCUS 4: __ 

OR? 1 : 

YWTYHFKEKGKMVIMDDLKQNQSSNEKPKGNKIINILIFIGMILLIQIPIGVSLIALPFS 
VKFSKLTSIALSMLITGTALLIIWLVRNYYLSHTYERQYQSMRGKDIFINIGFLVLSMVF" 
SILSSVLMVIFTGNDTTANEKBINESLDLLLQKPHLPHISIVATVVLMICIIGPYLEELL 
FRGIFKETLFMKYRFWLPFIISSIIFSSQHLSTNIFSYAIYFLMGCVIiYLAYNRRRNIKD 

SMMVHMLNNSVSTLPVFVGYLWLYFR _ 

ORF2: . 

DLH 1 1 KGDT PE VKS HTTLGHE GIGIIEEI GPNVNNF KVGPKVT I S C I S S CGKC YYC KKG I 
YAHCENGGGW I LGHL VNGTQAE YVKVP F ADN S L YHAPS NL KED AL VML S D I L P TG YE IGV" 
L KGKVKPGCTVAI VGAG PVGLAALLTAQ FYS P S KI I M I DLD DNRLE TAKELGATHL I NSK~ 
ETETAI KKVKS LNP RGVD VAI EAVG I PQT FPL CQNL I GVDGT I ANVGVHGL PVQLD I DKL~ 
WIKNINVTTGLVSGNTTEELLEALKSKIIQPEQLVTHYSKLSEIESAYDLFRNATDHKAI^ 

KLIIENDITI ~~ " . 



LOCUS 5: 

ORF1 : , 

QIVQRKGCHLMKIRVIVPCYNEGEWLKTYDKLTEIMKICDSLIKI^YEYDLLFINDGSTDT 
T IHHI KNI VAYDNHVKYLS FSRNFGKEAAMI AGYQHSTMHDAVIMI DGDLQHPPEYI P^4 
IEGYIEGYDQWAKRNRQGENFVRKTLSRCYYKLINAFVEDIQFEDGVGDFRLLSRRA^ 
ALTT LP E YNR F S KG L F E W I G YET KVF Q YENVT RE DG E S KWT F RKLLNYG I D GL I S FNNKP" 
LRMMI YLGMFTFS IS ILYI I YLL INILINGINI PGYFTTIAAILLLGGIQLMS IGWGEY 
IGRIYYEVKHRPKYIVENSNIQTENLDMRYNALNL^ 

DTYASNYSQDEGFKERVH 



ORF2: 

DQLLVNILQPYSQHIKQENRTLEWFCTDIDAFYQYRPPIERILTNLLDNALKFSNSGSR 

IDIIISECKENDVISISIKDEGIGIVPELQSRIFERTFRVEDSRHTKTGGSGLGLYIANE 

LAQQIPASITVQSPLPIGTTMTLTLKKFQFKK 



LOCUS 6: 

ORF1: ; 

S IAGAAI ASQGS FAVLHYQGFTKI IIVLIISPI I AFCVGYMMYTI VKI VFKNSNLTRTNR_ 
NFRFFQIFTAALQSFSHGTNDAQKSMGIITIALIVG^ 

GTAVGGW KI I KTVGGN I M KI RPANGAAAD I S SALT I FVAS S LHF P LS TTHWS SSI LGVG 
AS^^RAKGVKWSTAQRIWVTWITLPISAVLAAIIYFI IHLFLK " 

ORF2 : ___ 

GGVTLKKLAFA I TAAS GAAAVL S HHP AEAS TQHKVQSGE S LWT I AQQ YNT S VE S I KQNNN 
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L SNNMVF PGQVI NVGG SAS QNTS SNT S S S SAS SHTWAGE S LNI I ANKYGVS VDALMQAN 
HLNGYLIMPNQILTIPNGGSGSGSGGTATQTSGNYTSPSFNHQNLYTEGQCTWYVFDKRS 
QAGKPISTYWSDAKYWASNAANDGYQVDNTPSVGAIMQSTPGPYGHVAYVBRINGDGSIL 
I SEKNYANGP YNMNYRTI PASEVS S YAFIH 



LOCUS 7: 

ORF1: 

PHI IRAYHKFLQSGYQTELHLFGRDEDNQI PLMMTLISELKLSDKVKI FKYTNQPLQEFK 

N S KAS IiLTSQ YEGFGLTLME S I EMGC P VL S YNVR YG P S E 1 1 QNG I NG YL I E KND I PS LS K 
HMINIIEHPLQKVKNKDTLKYNAAVNNYKQLMQSLPLLK 

ORF2: 

SRGGFQVQKKY ITAI IGTTALSALASTHAQAATTHTVKSGES WS I SHKYGIS IAKLKSL 
NGLT S ML I F PNQVL KVS G S S S RATS TNS GTVYTVKAGD S L S S I AAKY'GTT YQKI MQLNG L 
NNYL I F P GQ KL KV S GKAT S S S RAKA S G S S GRT AT YTVK YGPS L S A I AS K YGTT YQ KI M QL 
NGLTNFF I YPGQKLKVPGGS S S S S S SNNTRSNGG Y YS PTFNHQNL YTWGQCTWHVFNRRA 
EIGKGI STYWWNANNWDNASAADGYT IDYRPTVGS IAQTPAGYYGHVAFVERVNSDGSIL' 
VSEMNWSAAPGNMTYRTI PAYQVRNYKFIH 



LOCUS B: . 

ORF1 : . 

pqfreamtkfpvwmgattlffgaingakemlpviteidgkm^ 
ai^aasqfgqtlgsvldvyaefarqgvkgnelsqfsnaaliaanvgeipakqaseylt"si< 
saqwettgnqamrqvpslnevsnkyattveklaqgqakagstaksmgltfpetngiigal 

TAKTKQSGPEIGNFMKATLPKLYSGKGKSTIEGLGISMKPENGQLKSAISLLEEVSQKTK 
NLEKPQKAAVINGLGGTYHYQRMQVLLDDLSKTPGLYKQIKESSESSAGSALQSNAKYME 
S IEAKVKQAKTAFEQFALAVGETFAKSGMLPGIRMVTQLLTGLTHGITELGTTAPI fgmv 
GGAASLMSKfrT\ra5GFEGARSSVANYITEVNKL 

NGEYPKAASQAKAAEQATYQFSKAQKDVSASAMIASGAINKTTVATTASWATRAATIAV" 
NGLKIAFRGLLAATGVGLAITGVSFVLEKW 

GEINSLISSYPKI.QQKMNSGSAFNTAEAEKYKEVTSQI^IFPDLVTGENRYGKEMAG^ 
EVMKQKIELIKQEMELERQKNAIKQKEEQ 

EQARPTWSDNSNINKINATIQKVKSQAQAEKALEQVDKQIAQSQTKNRQNSVQHLQICVR 
QALQP YITKTGQANQATRAAVLTAQQQFTNQ IATMKKLGTTGQQVNTTI SNSVAKTAKSG" 
KAAQAT FKS FETSLVKS S S FKS KI^S YEAS VPCKFKNAANQS AKI AALKDVE RDYS KVAKG" 
IMQAAKAANMSKSQMKDLKK^LQQNIQAETGFRASVSKAGKVTIPQSKKIKQNR 



LOCUS 9: 

ORF1: __ 

VLWGVFPMDLLIGTLFLILVLVIFTLFTYKAPSGMRAM^^ 
QVFG I KFL E ELGDAAGGLGGVAAAGLTALAI GV S P VYALVI GAACGGMD LL PGF FAG YTV 
GYMMKYTEKYVPDGIDLIGSIILLAPIARLIATGLTPVVNNTLIKIGDIIQ 
MGI VLGGI I TWGTAPLS SMALTALLGLTGAPMAI GAMAAFSS AFMNSALFHRLKLGDRK 
STISVGIEPLSQAPIVSANPIPIYVTNFFGGAIAGIIIAWSGMINNATGTATPIAGFLVM 
FGFNSLTKVI I YGWMAI IGTIAGIVGS IVFKKYPI ITKKQMLERPTTT 



LOCUS 10: 

ORF1: 

MSIKQIKYFVEWRQGGMTQASEHLYIAQSTISKAIKNIENEYDITLFDRSQKQIKLTPI 

GQTFYPNSLEFLALFEKLSLEMNDIVNVQKGHIKIGLSPMMNV 

T YE VI EGGGKI VENLT S NDD VP IG I TTL PVPL 

ORF2: 

LSESANSFYLHVDDFLIRIVKECLLTHVNSKLMLWRFVMGSFFNRMTRKENPTIYQNKPG 

HLKRTLRVRPFI^GVGTIVSTSIFTLPGWAAEIiAGPAVALSFLLAAIVAGLVAFTYAE 

NASTMPFAGSAYSWIWLFGELFGWAGWALIASYFIAVAFVASGFSANLRGLIAPLGIS" 
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LPKSLSN PFGSNGGVI D 1 1 AAWI ILTALLLSRGMNEAARMENVLVT LKVLAI I L FVIVG 
LTAINFSbTYIPFIPEHKVTETGDFGGWQGIYAGVSMIFLAYIGFDSIAANSAEAINPQKT 
MPRGILGSLIVAIVLFVAVALVLVGMFHYSQYADNAEPVGWALRESGHGIIAAIVQAISV 
IGMFTALIGMMIAGSRLLYSFGRDGLLPSWLSQLNHKHLPNRALVILTIIGWIGSR 



LOCUS 11: _ 

ORF1: 

DPETLFIVMSQILFHPLVGGFLLAAIIAAIMSTISSQLLVTSSSLTEDFYKLIRGSDKAS 

SHQKE FVL I GRL S VLLVA I VAI T I AWH PNPT I LNL VGNAWAGFGAAFS P LVL YS L YWKDL 

TRAGAI SGMVAGAWVI VWI SWI KPLAT I NAFFGMYE 1 1 PGFI VSVLI TYIVSKLTKKPD 

DYVIENLNKVKHWKE • 

ORF2: 

DQLFKVTESELIEIQDIGDKIAQSVVTYLENSDIRSLIEKLSNKNVNMSYKGIKTTEIEG 

HPDFSGKTIVIjTGKLEQMTRNEASEWLKMQGAKVTNSV^ 

YGTE IWTEAAFIEKQNGI 



ORF3 : 

MKRTIFLLMSILLLLTACGDGHKQTSSDKEQSEHKDNHNKNQVKQIATDKKVQGDNYRTI 

LPFKESQARGLLQDNMANGYNGEDFESGLLELSKEIFPTNKYLYQDGQYLDKKTINAYLD 

PKYTKKEIPKMSEKEKXSKIJANENLGLNPSHNGETDEEKIAENSPAYLSNILEQDFYGNS 

DSKGKNIKGMTIGLAMNSVYYYKKEKDGET^ 

LKDIPIHFAIYKQSSQPSITPGEFIVGTTVEEGKTKINSWDNINEKAALIPSSTAADYDE 
TLNNNFKQ FNDNLQ S YFSNFTQAVGKVKF VN KKAKQ LTVDL P I D Y YGQAET I G I TQ YVTE 
QAEKYFDKLDEYSIRIKDGNTPRAIilSKTKDDKEPQVHIYHN 



LOCUS 12: 

ORF1: m , 

LDTSKGQSSMEEVLKLKIPASTANLGVGFDSIGNIALDKYLHMSIRKIERANWEFLYYSSE 

LEGLPKDENNYIYQTAL1WARKYNVTLPSLQIEMRSDIPIARGLGS SASALVGALFIANY 
FGNIQLSKYELLQLATEIEGHPDNVAPTIYGGLIAGFYNPITKITDVARIEVPHVDIILT 

I PP YELRTSD S RRVLPDTF SHKGAVQNS AI SNTM I CALI QHKYKLAGKMMEQDGFHE PYR 
QHLIPEFNQVRKLSRQHDAYATVISGAGPTILTLCPKEKSGKLVRTLREKINNCASELVT 

INE IGVKD EVVYLKS , 



ORF2: , 

LLKGVLYYMTQYK^f\A/IJDMDDTLMNSDNKLS I ETKS YLLD IQKRGYYWLASGRPTEGML 
PTARELELNKYNSFIISYNGGKTINMANE1SFVEVDQPVSKEDFDNITO 
NG Y 1 1 HP S S HE YMN I E S QLTGL PMNRVADLKE Y I NH S VPKVMGVD YVGH I TSAR I ELDGY 
FNNDIDVTTSKPFFLEFMAKNTy^ 

SVAMGNASDELKKIADEVTLDNNSNGIPYALKELLV . 
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CLAIMS 

1. An antigenic polypeptide, or part thereof, encoded by an isolated DNA 
5 molecule selected from, the group consisting of: 

(i) DNA molecules represented by the DNA sequences in Table 7 or 9; 

(ii) DNA molecules which hybridize to the sequences identified in (i) which 
encode a polypeptide expressed by a pathogenic organism; and 

(hi) DNA molecules which are degenerate as a result of the genetic code to the 
10 DNA sequences defined in (i) and (ii), 

for use as a vaccine. 

2. An antigenic polypeptide according to Claim 1 wherein said DNA molecule 
is genomic DNA. 

15 

3. An antigenic polypeptide according to Claim 1 or 2 wherein said DNA 
molecule hybridizes to the the sequences in Tables 7 or 9 under stringent 
hybridization conditions. 

20 4. An antigenic polypeptide according to any of Claims 1-3 wherein said 
polypeptide (s) are represented by the amino acid sequences in Tables 8 or 10. 

5. An antigenic polypeptide according to any of Claims 1-4 wherein said 
polypeptide is derived from a bacterial genus/species selected from the group 

25 consisting of: Staphylococcus spp.; Staphylococcus aureus; Staphylococcus 
epidermidis; Enterococcus faecalis; Mycobacterium tuberculsis; Streptococcus 
group B; Streptoccocus pneumoniae; Helicobacter pylori; Neisseria gonorrhea; 
Streptococcus group A; Borrelia burgdorferi; Coccidiodes immitis; Histoplasma 
sapsulatum; Neisseria meningitidis type B; Shigella flexneri; Escherichia coli; 

30 Haemophilus influenzae. 
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6. An antigenic polypeptide according to Claim 5 wherein said polypeptide is 
derived from the genus Staphylococcus spp. 

7. An antigenic polypeptide according to Claim 6 wherein said polypeptide is 
5 derived from the species Staphylococcus aureus. 

8. An antigenic polypeptide according to Claim 6 wherein said polypeptide is 
derived from the species Staphylococcus epiderrnidis. 

10 9. An antigenic polypeptide according to any of Claims 1-8 wherein said 
polypeptide is an opsonin. 

10. A vaccine composition comprising at least one antigenic polypeptide 
according to any of Claims 1-9. 

15 

11. A vaccine composition according to Claim 10 wherein said composition 
further comprises a carrier and/or an adjuvant. 

12. A method to immunize an animal against a disease or condition caused by a 
20 pathogenic microbe comprising administering to said animal at least one antigenic 

polypeptide according to any of Claims 1-9 or a vaccine composition according to 
Claim 10 or 11. 

13. A method according to Claim 12 wherein said animal is human. 

14. A method according to Claim 12 or 13 wherein said disease or condition is 
selected from the group consisting of: bacterimia; septic shock; organ infection; skin 
infection; bacterial nasal colonisation; bacterial eye infections; septicaemia; 
tuberculosis; bacteria-associated food poisoning; blood infections; peritonitis; 
endocarditis; sepsis; meningitis; pneumonia; stomach ulcers; gonorrhoea; strep 
throat; streptococcal-associated toxic shock; necrotizing fasciitis; impetigo; 
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histoplasmosis; Lyme disease; gastro-enteritis; dysentery; shigellosis; Staphylococcus 
aureuy-associated septicaemia, food-poisoning or skin disorders; Staphylococcus 
epidermidis-associzted septicaemia, peritonitis or endocarditis. 

5 15. A method according to Claim 14 wherein said disease or condition is the 
result of a Staphylococcus spp infection. 

16. A method according to Claim 15 wherein said disease or condition is 
Staphylococcus awreuy-associated septicaemia, food-poisoning or skin disorders. 

10 

17. A method according to Claim 15 wherein said disease or condition is 
Staphylococcus epidermidis-associaXed septicaemia, peritonitis or endocarditis. 

18. An antibody, or binding part thereof, obtainable by the method according to 
15 any of Claims 12-17. 

19. An antibody according to Claim 18 wherein said antibody is a monoclonal 
antibody. 

20 20. An antibody according to Claim 1 8 or 1 9 wherein said antibody is a chimeric 
antibody. 

21 . An antibody according to Claim 1 8 or 1 9 wherein said antibody is a 
humanized antibody. 

25 

22. An antibody according to any of Claims 18-21 wherein said antibody is an 
opsonic antibody. 

23. An antibody according to any of Claims 18-22 wherein said antibody is a 
30 therapeutic antibody or a diagnostic antibody. 
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24. A method for preparing a hybridoma cell-line producing monoclonal 
antibodies according to Claim 19 comprising the steps of: 

i) immunising an immunocompetent mammal with an immunogen 
comprising at least one polypeptide having the amino acid sequence as 

5 represented in Tables 8 or 10, or polypeptide fragments thereof; 

ii) fusing lymphocytes of the immunised immunocompetent mammal 
with myeloma cells to form hybridoma cells; 

iii) screening monoclonal antibodies produced by the hybridoma cells of 
step (ii) for binding activity to the amino acid sequences of (i); 

10 iv) culturing the hybridoma cells to proliferate and/or to secrete said 

monoclonal antibody; and optionally 
v) recovering the monoclonal antibody from the culture supernatant. 

25. A method according to Claim 24 wherein said hybridoma cell-line produces 
1 5 opsonic antibodies. 

26. A hybridoma cell-line produced by the method of Claim 24 or 25. 

27. A method to identify opsonic antigens expressed by a pathogenic microbe 
20 comprising: 

i) providing a host cell transformed with a DNA library encoding genes, or 
• partial gene sequences, of a pathogenic microbe; 

ii) providing conditions conducive to the expression of said transformed genes 
or partial sequences; 

25 iii) contacting the antigens expressed by said gene sequences with autologous 
antisera derived from an animal infected with, or has been infected with, said 
pathogenic microbe; 

iv) purifying the DNA encoding antigenic polypeptides binding to said 
autologous antisera; and 
30 v) testing the opsonic activity of a polypeptide encoded by said DNA molecule. 
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